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Dear Ms. Conetta:

Please be advised that the undersigned serves as Executive Director for
The Bergen County Utilities Authority ("Authority").

Enclosed please find the Authority's responses to the United States
Environmental Protection Agency's Request for Information dated October 11,
2002, together with supporting documents.

Kindly acknowledge receipt of the Authority's responses by executing a
copy of this correspondence in the space provided for your signature and return it
to me in the self-addressed. envelope provided for your convenience.
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Jerome F. Sheehan
Executive Director
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BERGEN COUNTY UTILITIES AUTHORITY
WATER POLLUTION CONTROL DIVISION

RESPONSE
TO THE
USEPA REQUEST FOR INFORMATION
REGARDING
BERRY’S CREEK SUPERFUND STUDY AREA

Bergen County Utilities Authority
Foot of Mehrhof Road

Post Office Box 9

Little Ferry, NJ 07643

In 1947, the Board of Chosen Freeholders of Bergen County established the
Bergen County Sewer Authority under an act of the New Jersey legislature. The
Authority was delegated the responsibility for the construction, administration,
operation and maintenance of trunk sewers, intercepting sewers, and sewage
treatment facilities to eliminate pollution of the Hackensack River and its
tributaries.

The Bergen County Utilities Authority is the successor agency to the Bergen
County Sewer Authority. The Authority is organized in accordance with
“Municipal and Counties Utilities Authorities Law” NJSA. 40:14B-1 et seq.

Commissioners:
Benedict A. Focarino, Chairman
Joseph Tedeschi. Vice Chairman
Eugene Becken
James Cassella
John Glidden, Jr.
Skip Kelley
Roger Mattei
Frank Raimondo

Staff:
Jerome F. Sheehan, Executive Director/Chief Engineer
Eric Andersen, Plant Manager

The site is located on the west side of the Hackensack River and covers
approximately 140 acres. The site can be entered from the north in Little Ferry
using Mehrhof Road and from the south in Moonachie using Empire Boulevard.

Coordinate Centroid =- 1983 NJ State Plane Coordinates

Easting: 621,500.00
Northing: 729,000.00

10/29/02



6. (1)

2

Little Ferry Tax Map Block 106, Lots 1 through 13, 13A, 13B, and 13C

The BCUA facility in Little Ferry has been in operation since 1949. The BCUA
has operated its pumping station on the former site of the JMRERC sewage
treatment plant and the associated forcemain since 1987.

The main permit under which the BCUA operates is its NJPDES Permit No.
NJ0020028. The BCUA has numerous other permits including air pollution
permits, stormwater, stream encroachment, etc. under which it operates.

The Commissioners of the BCUA are responsible for the operation of the plant
site. The Commissioners are appointed by the Bergen County Executive and
approved by the Bergen County Board of Chosen Freeholders. There is also a full
time staff hired by the Commissioners that is responsible for the day to day
operations. The licensed operator of the BCUA’s sewage treatment plant in Little
Ferry and the interceptor collection system is Jerome F. Sheehan, Executive
Director /Chief Engineer

The BCUA’s plant site and sewage interceptor collection system is owned and
operated by the BCUA. The municipal sewage collection systems are owned and
operated by the municipalities. The BCUA is a regional sewerage authority that
serves 46 municipalities. Each of these municipalities owns and operates its
respective collection system.

The BCUA has no contractual relationship with the Joint Meeting of Rutherford,
East Rutherford and Carlstadt JMRERC). The JIMRERC operated a sewage
interceptor system and treatment plant in Rutherford. The BCUA constructed a
pumping station and forcemain on the site of the JMRERC. The sewage flow that
was previously treated by the JMERRC treatment plant was diverted to the
BCUA'’s facilities in 1987. The BCUA has a separate service agreement with
each of the municipalities that constitute the JMRERC.

The BCUA has not had any involvement with or in the Borough of Carlstadt
Sewerage Treatment Plant.

Attached are the plans of BCUA’s facilities that were constructed to divert the
flow from the IMRERC to the BCUA. Also attached is a general description of
the BCUA’s sewerage treatment facilities entitled Overview of Bergen County
Utilities Authority dated May 1995, the Joint Meeting Extension Facility Plan
dated May 1977, and the Sewer System Evaluation Report for the Rutherford-East
Rutherford-Carlstadt Joint-Meeting dated March 1984.

001A Sanitary Outfall. Since 1949, the BCUA is authorized to discharge treated
sanitary sewage to the Hackensack River (SE-2), via a discharge channel, through

10/29/02
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13.

Discharge Serial Number (DSN) 001, at latitude 40° 49°54”, longitude 74°
01°57”.

The BCUA is not aware of any leaks, spills, or discharges from any of its
facilities in Rutherford that are adjacent to the Berry’s Creek study area.

See 9 above.

Attached is a list of all industries in Rutherford, East Rutherford and Carlstadt that
are permitted under the BCUA’s Industrial Pretreatment Program

Jerome F. Sheehan Eric Andersen, Manager
28 Prest’s Mill Rd 281 Glenwood Avenue
Old Bridge NJ 08857 Leonia, NJ 07605

The information provided herein was obtained from general knowledge of the
staff and the information provided in answer 7.

10/29/02
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BCUA INDUSTRIAL PRETREATMENT PROGRAM
PERMITTED FACILITIES

CARLSTADT, EAST RUTHERFORD, AND RUTHERFORD

AgteSeven

Aluminum Anodizing Inc.
Burger Maker

Citroil Enterprises, Inc.
Cognis Corp.

Cosan Chemical Corp.
Dover Diesel Service
Elektromek Inc.

Flex Products

J Manheimer, Inc.
Krohn Industries, Inc.
Manhattan Products
Novus Fine Chemicals
Pantone, Inc.

Plc Enterprises

Potters Industries Inc.
Prospect Transportation
Ryder Truck Rental
Stanbee Co. Inc.

Tec Cast, Inc.
Thumann, Inc.

Tunnel Barrel & Drum Co., Inc.
U.S.A. Industries, Inc.
Water-Jel Technology

Yoo-Hoo Chocolate Beverage Corp.

Ambix Laboratories

Becton Dickinson

Diamond Chemical

Pse& G, East Rutherford Gas Works
Safer Prints, Inc.

Stone Surfaces, Inc.

Howmedica Osteonics Corp.

1 Kero Road
500 13th Street
666 16th Street

- 320 Veterans Boulevard
Berry Avenue At Route 17 North

400 Fourteenth Street
130 Moonachie Avenue
20th & Broad Streets
640 Dell Road

700 Gotham Parkway
303 Veterans Boulevard
333 Starke Road -
611-641 Broad Street
590 Commerce Boulevard
700 Gotham Parkway
600 Industrial Road

583 Industrial Road

125 Commercial Avenue
70 Broad Street

440 Meadow Lane

~ 670 Dell Road

85 Triangle Blvd.

111 Kero Road

243 Veterans Boulevard
600 Commercial Avenue
210 Orchard Street
Stanley Street

Union Ave & Dubois Street
153 Union Avenue

450 Murray Hill Parkway
890 Paterson Plank Road
359 Veterans Blvd.

Carlstadt -
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt
Carlstadt

East Rutherford
East Rutherford
East Rutherford
East Rutherford
East Rutherford
East Rutherford
Rutherford
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1.0 Introduction

The earliest systems for collecting and disposing of domestic wastewater were
designed merely to remove wastes from densely populated urban areas and
release them into surface waters where they would be diluted and carried
downstream As populations in these urban centers expanded, increasing
volumes of untreated sewage began to degrade surface waters and cause frequent
outbreaks of waterborne disease. The safe and effective treatment of sanitary
wastewaters became necessary to protect the health and well- -being of the public.

The safe treatment and disposal of wastewater became one of the functions of
local governments.

Modern wastewater treatment has reduced the :)ccurrence of waterborne
pathogens so effectively that incidences of diseases such as typhoid, cholera and
dysentery have been virtually eliminated in the United States. Wastewater
treatment plants, while successfully preventing the spread of disease, may still
degrade the quality of receiving waters if effluents are released in an uncontrolled
fashion. For this reason, federal and state governments have promulgated an
array of laws and regulations to control the dlscharge of pollutants from.
wastewater treatment plants. Today, the agencies providing wastewater treatment
services are expected to perform many water pollution control functions that go
beyond traditional S€wage treatment operations.

The Bergen County Utilities Authority (BCUA) and other wastewater treatment
agencies throughout the state and the nation have invested billions of dollars in
the construction and operation of collection and treatment systems. In response
to increasingly numerous and complex environmental regulations, the pollution
control responsibilities of wastewater treatment agencies have expanded in recent
decades to encompass pollutants and pollutant sources that have requ1red..

innovative, and sometimes costly, methods of control. Some of these new
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challenges include treatment and control of toxic pollutants, removal of nutrients,
reduction of infiltration and inflow, and mitigation of combined sewer overflows.
Addressing these issues in a technically sound and fiscally responsible manner
is the responsibility of the BCUA and other agencies across the natlon providing

wastewater treatment services.

This report is intended to provide general information regarding the BCUA
wastewater treatment operation for those individuals who are called upon to make
decisions regarding the future of the agency. It includes a description of the basic
wastewater treatment process and the personnel responsible for the various
wastewater treatment functions. Also included is a review of the legislative
history underlying the actions taken by the BCUA to satisfy regulatory mandates,
and an explanation of some future issues which are likely to have serious fiscal

implications for the BCUA and its ratepayers.



2.0 Wastewater Treatment Systems
2.1 Overview

The wastewater treatment function performed by the BCUA depends on the
successful operation of two separate systems. The collection system consists of
the complex network of sewer pipes, conduits, pumping equipment, and other
appurtenances required to convey the wastewater from individual residences,
commercial establishments and industries to a central location for treatment.
Once collected, the wastewater treatment system processes the wastewater so
that it may be discharged to the Hackensack River in a manner that is safe for
human health and the environment. The wastewater treatment system is actually
designed to treat both the wastewater that enters the plant and the sludge that
is generated as a byproduct of the wastewater treatment process. The functions
are distinct and will be addressed individually.

2.2 Collection System

There are three categories of municipal collection systems; storm sewers, Sanitary
sewers and combined sewers. Systems that convey stormwater runoff and other
drainage directly to surface waters while excluding sanitary wastes are considered
storm sewers. Systems that receive wastewater from residential, commercial or
industrial sources along with relatively small amounts of groundwater infiltration
or stormwater inflow are considered sanitary sewers. Sewers that convey both
sanitary wastes and stormwater are referred to as combined sewers. The
operation and maintenance of storm sewers are the responsibility of individual
municipalities and are, therefore, beyond the scope of the BCUA's water pollution
control responsibilities. Combined Sewers are present in Fort Lee, Hackensack,
and Ridgefield Park. While coinbined sewers are also a municipal responsibility,

the BCUA treatment plant does receive discharge from combined sewers.
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The BCUA operates a system of gravity sewer lines, pumping stations and
forcemains that receive the discharge of wastewater from the individual municipal
collection systems and transports the wastewater to the treatment plant in Little
Ferry. A gravity sewer is sloped downward so that the wastewater flows toward
the treatment plant. When the topography is such that the construction of
gravity sewers creates very deep sewer lines, a pumping station is built to lift the
sewage to a level that will allow it to once again flow by gravity. Typically,
pumped sewage is discharged into a forcemain, which is a pressurized line that
eventually feeds into a gravity sewer. |

The BCUA does not own or operate the local collection systems. Traditionally,

each Bergen County municipality independently constructed its own sanitary
sewer system and sewage treatment plant when necessary for public health

reasons. As such, many of the municipal collection systems predate the

formation of the BCUA in. 1947. Generally, the materials and methods used for -

Sewer construction were greatly improved after 1950. Pipes with better and fewer
Joints were available and became the standard for the industry, making sewers
more impermeable. Older systems allow groundwater to enter the sewers, which
is referred to as infiltration. It was also standard practice in the past to connect
'stormwater conveyance systems, such as roof leaders and sump pumps, to ”the
sanitary sewers so that local flooding problems could be alleviated. This is known
as inflow. Infiltration and inflow present engineering and regulatory challenges
for the BCUA and for many municipalities within the BCUA service area.

The BCUA began constructing its collection system in 1948. The systermn consists
of the trunk and intercepting sewers which convey the wastewater flow from the
municipal collection systems to the treatment plant in Little Ferry. Each
subsequent construction phase connected additional municipalities to the system.
With the completion of the most recent expansion in 1992, the collection system

Now e€ncompasses approximately 85 miles of sewer lines and 9 pumping stations
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serving all or part of 46 municipalities in Bergen County. A list of these

municipalities and their date of entry into the BCUA system is provided as Table
2-1. ‘

Three separate trunk sewer systems‘ collect and transport wastewater to the
BCUA treatmerit plant. The first trunk sewer constructed by the BCUA was the
Overpeck Trunk Sewer which extends from Little Ferry to Tenafly. Interceptor

~ sewers were also constructed which allowed 12 municipalities in the Overpeck

Valley to abandon their sewage treatment plants and discharge wastewater to the
BCUA. This construction was completed in 1951. The next expansion of the
service area occurred through construction of the Hackensack Valley Trunk
Sewer. This second stage, completed in 1964, extended from Little Ferry to
Westwood and added 16 municipalities to the system. The service area was also
expanded to the southwest through the construction of the Southwest Trunk
Sewer which extends from Little Ferry to Hasbrouck Heights. This third trunk
Sewer system was completed in 1972. Additionally, two major subsystems were
completed in 1976 extending service to the Pascack Valley and Northern Valley

areas of Bergen County. Both of these subsystems dxscharge to the Hackensack
Valley Trunk Sewer.

Measuring the amount of wastewater produced by each municipality is important
for both operating and billing purposes. To accomplish this task, the BCUA has
constructed 166 metering chambers throughout the service area. The typical
BCUA metering chamber is an underground concrete vault that contains a
metering device known as a Parshall flume. A Parshall flume contains a
mechanism to measure the depth of flow, which is then converted to a flow rate
using a mathematical formula. The data is recorded mechanically on a chart at
the meter site. The depth measuring device must be calibrated at least once every
three months to assure accuracy. Chan:s are changed weekly. '



Bergen County Utilities Authority
Water Pollution Control Division

Member Municipalities and Date of Entry Into System

Table 2-1

Bergenfield 1960 Moonachie 1961
Bogota 1960 New Milford 1960
Carlstadt 1967 | Northvale 1972
Cliffside Park 1951 Norwood 1972
Closter 1972 Old Tappan 1990
Cresskill . 1957 Oradell 1960
Demarest 1972 Palisades Park 1951
Dumont 1965 Paramus 1960
East Rutherford 1970 Park Ridge 1968
Emerson 1960 Ridgefield 1951
Englewood 1951 Ridgefield Park 1951
Englewood Cliffs . 1957 River Edge 1960
Fairview 1951 River Vale 1972
Fort Lee 1951 Rochelle Park 1960
Hackensack 1960 Rutherford 1990
Harrington Park 1972 South Hackensack 1960
Hasbrouck Heights 1967 Teaneck 1951
Haworth | 1972 Tenafly 1951
Hillsdale 1967 Teterboro 1960
Leonia 1951 Washington Twsp. 1970
Little Ferry 1960 Westwood 1960
Maywood 1960 Woodcliff Lake 1968
Montvale 1970 Wood-Ridge 1992




The nine BCUA pumping stations were constructed on the outer reaches of the
service area except for the largest station which is located in Harrington Park and
serves the Northern Valley region. All BCUA pumping stations are designed to
run automatically and do not require personnel on a 24-hour per day basis. Each
station contains ‘its own electrical generating facilities in the event that normal
power is lost. The pumping stations require periodic cleaning of the wet wells to
remove the buildup of grit and other materials that are not removed by the
pumps. The BCUA collection system, including the nine pumping stations, is
depicted in Figure 2-1.

The Northern Valley extension of the BCUA collection system circumnavxgétes the
Oradell Reservoir owned by the Hackensack Water Company. Five of the nine
BCUA pumping stations are located within the reservoir watershed. Since the
discharge of wastewater into the reservoir has the potential to contaminate a
significant portion of the drinking water supply for-Bergen County, the pumping
stations, forcemains, and other parts of the collection system located in this

region receive proportionally greater attention due to the impact that sewage
overflow would have on this system.

2.3 Wastewater Treatment Process

B;efore a wastewater can be discharged into a surface water, such as the
Hackensack River, the materials that are undesirable from a public health and
aesthetic standpoint must be removed. These materials include, at a minimum,
the particles that settle easxly out of the wastewater stream, the organic matter
that may be biodegraded, and the pathogenic organisms that pose a public health
risk. Modern wastewater treatment has evolved as a multistep process to

accomplish the tasks of settling, biological treatment and disinfection.
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The presence of dissolved oxygen is of fundamental importance in maintaining
aquatic life and the aesthetic quality of surface waters. Therefore, one of the goals
of wastewater treatment is insuring that the biodegradable material discharged
from the treatment plant does not result in an oxygen demand that the receiving
system cannot support. Both biochemical and chemical oxidation of organic
material occurs in the aquatic environment, but in terms of oxygen demand, the
most important reactions are biochemical. Biochemical reactions refer to the
reactions that are carried out by the metabolic activity of microorganisms,
principally bacteria. These organisms use oxygen to oxidize the carbon in organic
matter to CO,, thereby producing the energy necessary to live and reproduce. A
wastewater treatment plant is designed so that microorganisms may carry out
these biochemical reactions within the confines of the plant, rather than in the

aquatic environment.

The amount of oxygen used in the metabolism of microorganisms to decompose
biodegradable material is termed Biochemical Oxygen Demand (BOD). Since the
biodegradable matenal entering a wastewater treatment plant is a broad mixture
of substances, the BOD is used as a measure of the concentration, or strength, of
the wastewater. The test for BOD involves placing an aliquot of wastewater in a
closed container and measuring the changes in oxygen levels that occur over time.
Depending on the strength of the wastewater, full oxidation of the biodegradable
material could take several weeks. Since it is impractical to measure the total,
or ultimate, BOD, five days of Oxygen consumption has been adopted by the
wastewater treatment industry as a standard. Five days was chosen as it is the
maximum time needed for sewage flow to reach the sea from any point in
England, where modern wastewater treatment originated. The BOD measured
over a period of five days is symbolized as BOD;.

Since microorganisms inhabit domestic wastewaters, and are actually cultivated

in a wastewater treatment plant, the concern arises that pathogenic organisms
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may be spread by the discharge of wastewater treatment plant effluent into
surface waters. Disinfection is intended to kill the microorganisms present in the
treatment plant effluent. Tests have been developed to detect if microorganisms
are present and insure that disinfection has been effective. Rather than testing
for the presence of pathogenic orgamsms which would be dangerous for
laboratory personnel, a substitute organism, Escherichia coli, has been chosen by
the industry as a reasonable indicator of the possible presence of fecal matter and
pathogenic organisms of human origin. E. coli is a particularly good indicator
organism because it is a typical resident of the human intestinal tract and it is
| generally more resistant to disinfection than pathogenic organisms. Thus,
destroying E. coli insures that harmful organisms are also destroyed.

Figure 2-2 depicts the BCUA wastewater treatment facility. The individual unit
processes are listed in Table 2-2. The unit processes employed by the BCUA to
perform the wastewater treatment steps of settling, biodegradation and
disinfection are described in detail below.

2.3.1 Screening

The three main collection system trunk sewers merge at the wastewater
treatment plant in Little Ferry in a 40 foot deep chamber. Before
further processing, the wastewater entering the plant must be screened
'to remove rags, glass, rocks, and other large debns Screening is
performed in two separate screening chambers that may be operated
independently. The screens consist of vertical steel bars spaced to
catch debris of a certain size. Mechanized rakes continuously scrape
the screens to remove the debris and deposit the material into hoppers.

10
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BERGEN COUNTY UTILITIES AUTHORITY

:Gt”‘:’.g WATER POLLUTION CONTROL DIVISION
— TABLE 2-2
: TREATMENT PLANT PROCESSES
YEAR 2002
FLOW OR LOADING CONDITION
DESIGN PEAK : MAX.
PROCESS DESCRIPTION OPERATING PARAMETERS AVG. MONTH TIME
influent Flow, mgd 72 109 " 190 or 312
Treated Flow, mgd 72 109 190 180
Influent SS, mg/1 186 161 220 130
Influent BOD, mg/1 216 178 170 105
Effluent SS, mg/1 28 25 75 75
Effluent BOD, mg/1 30 - 27 75 75
1 - Screening Facilities Four - 5' Wide Mechanical Front-Cleaned Bar Screens Screens Operating 2 2 5
Two - §' Wide Mechanical Back-Cleaned Bar Screens Velocity Through Screens, fps 12 1.4 1.6
One - 12" Wide Manual Cleaned Bar Screen
2 - Sewage Pumps Building No. 1: 1 - 10/20 mgd (2 speeds) . Pumps Operating Flow, mgd 1 2 6
: 3 - 15/30 mgd / : 30 45 190
3 -40 mgd ' :
Total Capacity: 230 mgd
Dependable Capacity 190 mdg (1)
Building No. 2: 2 - 10/30 mdg (5 speeds) " Pumps Operating Flow, mgd’ 2 2 3
1 - 40 mdg ' ~ 42 64 122
2 -50 mgd
Total Capacity: 200 mgd
Dependable Capacity 150 mdg (1)
3 - Bypass Structure One - 4'-3" Square Steel Conduit Bypass Storm Flow Above 190 mgd 0 0 122
4 - Grit Removal Facilities One - 35' Diameter @ 50 mgd Collectors Operating 4 4 4
One - 45' Diameter @ 75 mgd Removal of Grit Coarser than
One - 40’ Diameter @ 62.5 mgd 0.2 mm at peak flow
*One - 40' Diameter @ 62.5 mgd (new)
Grit Building No. 1 (for Collector No. 1)
One - Grit Washer Washer Operating 1 1 1
One - Pneumatic Conveyor
Grit Building No. 2
Two - 24" Grit Washers Washers Operating 1 1 1
5 - Flow Meters (at outfall)  Three - Parshall Flumes, 7'-0" Throat Width Measured Flow, mgd 72 109 180

*One - Parshall Flume, 7'-0" Throat Width (new)
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BERGEN COUNTY UTILITIES AUTHORITY

*One Tank 36' Wide x 150' Long x 10' Deep (new)
Total Volume: 216,000 cf

Detention Time, min. (4)

& WATER POLLUTION CONTROL DIVISION
£~ TABLE 2-2
TREATMENT PLANT PROCESSES
YEAR 2002
FLOW OR LOADING CONDITION
DESIGN PEAK MAX.
PROCESS DESCRIPTION OPERATING PARAMETERS AVG. MONTH TIME
6 - Primary Settling Tanks 8 Tanks (16 Bays) 33' Wide x 100’ Long x 9.5' Deep Surface Settling Rate, gpd/sf 1,360 2,050 3,490
: : 4 Tanks (8 Bays) 29' Wide x 115' Long x 9.5' Deep Weir Loading, gpd/If 34,060 51,560 89,900
' "4 Tanks (8 Bays) 29' Wide x 115' Long x 9.5' Deep (new) Detention Time, hrs 1.3 0.8 05
- Total Surface Area: 52,980 sq. ft. Solids Removal, Ibs/day 67,000 51,000 70,000
7 - Air Blowers Four - Motor Driven blowers @ 45,000 scfm each Blowers operating 2 2 3
- Air Available, scfm 90,000 90,000 135,000
scf air/lb BOD applied (2) 1,120 700 570
8 - Standby Generators Four Turbine Driven Generators rated: Standby Power Available, kw 8,400 8,400 8,400
1-900 kw o
3 - 2500 kw each ’
9 - Aeration Tanks Ten Tanks 31' Wide x 300' Long x 15' Deep Loading, Ibs BOD Applied/day/100 cf 50 78 157
' (less recycle)
*Three Tanks 31' Wide x 300' Long x 15' Deep (new) Return Sludge Detention Time, hrs, 8 6 6
minimum (3) .
Total Volume 1,813,500 cf Mixed Liquor Detention Time, hrs (3) 1.7 1.2 0.7
Sludge Age, days 8 4 4
10 - Secondary Settling 12 Tanks (24 Bays) 37 Wide x 170’ Long x 12' Deep Surface Settling Rate, gpd/sf 780 1150 1950
Tanks *Four Tanks (8 Bays) 37' Wide x 170’ Long x 12' Deep (new) Weir Loading, gpd/If 10,700 15,800 26,800
Total Area 100,650 sf Detention Time, hrs 2.8 19 1.2
Solids Removal, Ibs/day 31,400 89,900 114,000
11 - Chlorinators Five Chlorinators, Automatic Proportioned Feed Chiorination Capacity, ppm 26.6 17.6 10.5
» *One Chlorinator, Automatic Proportioned Feed (new) @ 16,000 ppd
0 to 6,000 Ibs/day
Four Chlorine Evaporators 8,000 Ibs/day each
-12 - Chlorine Contact Tanks Three Tanks 36' Wide x 150' Long x 10’ Deep 42 28 20

3/95



BERGEN COUNTY UTILITIES AUTHORITY

gﬂ[z WATER POLLUTION CONTROL DIVISION
~ TABLE 2-2
TREATMENT PLANT PROCESSES
" YEAR 2002
FLOW OR LOADING CONDITION
DESIGN PEAK MAX.
PROCESS DESCRIPTION OPERATING PARAMETERS AVG, MONTH TIME
13 - Outfall Three - 72" Outfall Sewer with Foam Traps Velocity, fps 20 15 25
*One - 72" Outfall Sewer with Foam Trap (new) ‘
14 - Primary Sludge Three Stations with two - 400 gpm Torque Flow Pumps each Pumps operating at each station 1 1 1
Pumping Stations *One Station with two - 400 gpm Torque Flow Pumps (new) Sludge to Thickeners, mgd 23 23 23

15 - Scum Facilities (5)

Two Scum Heating Tanks 7'-6" Wide x 14' Long x 6'-9" Deep
Total Volume: 1,420 cf
Two Pneumatic Ejectors

Intermittent Feed to Digester

16 - Secondary Sludge
Pumping Stations

Station No. 1:  Four - 2000 gpm. Return Sludge Pumps
(1 Varidrive)
Three - 200 to 425 gpm. Excess Sludge Pumps
(Varidrive) ,
Two - 500 gpm Spray Water Pumps
Three - 550 gpm Clarified Effluent Pumps
Station No. 2. Four - 1300 to 2,000 gpm. Return Sludge Pumps
' (Each Two Speed)
Three - 3,000 gpm. Elutriant Pumps
(Each Two Speed)
Two - 200 gpm. Excess Sludge Pumps
. (Varidrive)
‘Station No. 3:  Four - 900 to 2,000 gpm. Return Sludge Pumps

(Each Two Speed)

Two - 550 to 700 gpm. Excess Sludge Pumps
(Each Two Speed) '

Two - 1300 gpm Spray Water Pumps

Three - 700 gpm Clarified Effluent Pumps

(with 7500 gallon Hydro-Pneumatic Tank)

*Station No. 4:  Four-- 900 to 2,000 gpm. Return Siudge Pumps
(new) (Each Two Speed)
Two - 200 to 425 gpm. Excess Sludge Pumps
(Varispeed)
Two - 1300 gpm Spray Water Pumps

Total all Stations:
Return Siudge, mgd
Excess Sludge, mgd
Elutriant, mgd
Spray Water, mgd
Clarified Effluent, mgd

16 ' 206 . . 205
0.8 1.5 1.8
6.5 58 5.5
6.1 6.1 6.1

1.0 1.0 1.0
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BERGEN COUNTY UTILITIES AUTHORITY

éﬂl& WATER POLLUTION CONTROL DIVISION
~ TABLE 2-2
TREATMENT PLANT PROCESSES
YEAR 2002
FLOW OR LOADING CONDITION .
DESIGN PEAK' MAX.
PROCESS DESCRIPTION OPERATING PARAMETERS AVG. MONTH TIME
17 - Sludge Thickeners Four - 65' Diameter x 10' SWD Total Solids, Ibs/day 168,200
Total Area: 13,260 sf Solids Loading, Ibs/sf/day 12.8
Surface Settling Rate, gpd/sf/day 600 to 800
Two - 2' Wide Mechanical Front Cleaned Bar Screen
Three Degritters
Four Surface Skimmers
Two Thickening Centrifuges
18 - Thickened Sludge Four Extra Heavy Duty Sludge Pumps 6% Sludge to Digesters, gpm 240
Pumping Station
19 - Sludge Digesters Four Digesters with Floating Covers and Gas Recirculation Detention Time, days 14
East 80' Diameter x 29.5 SWD Volatile Solids Loading, Ibs/day/cf 0.19
Volatile Solids Reduction 50%

Total Volume: 643,000 cf

Digester Sludge Temperature

90 to 100 degrees F

One - 210 pgm Triplex Plunger Sludge Transfer Pump Digested Sludge to Storage tankﬁ, apm 240

Three - 150 gpm Duplex Plunger Digested Sludge Pumps :
20 - Sludge Storage Two Tanks 100’ Diameter x 17 SWD Storage Time, days 7.37

Facilities Total Volume: 334,000 cf
Two 400 gpm Sludge Pumps to SDF Feed Rate, gpm 329
5 Days per week

21 - Sludge Dewatering Potassium Permanganate Batching/Addition, One System Batch concentration, % TS 3.00
Facilities Batch Rate, Ibs/hr (max.) 60
Feed Rate, gpm 2
Dosage, ppm 180
Ferric Chloride Addition, One System Concentration, % TS 28
Feed Rate, gpm 1.5
Dosage, ppm 1250
Polymer Batching, Two Systems Each Batch concentration, % TS 05
Batch Rate, Ibs/hr. (max.) 45
Sludge Feed to Centrifuge, Four Pumps Each Feed Concentration, % TS 3
: Feed Rate, gpm 165
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BERGEN COUNTY UTILITIES AUTHORITY

-
& WATER POLLUTION CONTROL DIVISION
~
TREATMENT PLANT PROCESSES
YEAR 2002
FLOW OR LOADING CONDITION
: DESIGN - PEAK MAX.
PROCESS DESCRIPTION : OPERATING PARAMETERS AVG. MONTH TIME
21 - Sludge Dewatering Polymer Feed to Centrifuge Four Pumps Each Feed Concentration, % TS 0.5
Facilities (cont'd) Feed Rate, gpm 84
Polymer Dosage, ib/DT 17
6ewatering Centrifuges, Three Each Solids Loading, Ibs/hr 2476
Capture, % ) 90
Solids Out, % TS 23
Cake Pumps, Three Each Cake Concentration, % TS 23
Pump output ,gpm 19.4
22 - Chemical Stabilization  Plow Blenders, Two Each Sludge Feed Rate, WT/hr ea. 4.85
Facilities
Lime Feeders, Two Each Lime Feed Rate, Ibs/hr ea. 33426
Lime Day Tank, Two Each Lime Capacity, ft* ea. 100
Lime Storage Silos, Three Each Lime Capacify, ft® ea. 2500
Alkaline Storagg Silos, Three Each Alkaline Material Capacity, ft° ea. 8200
Loading Conveyor, One Each Beneficial Use Product, ibs/hr 12294.6
Ammonia Loading, Ibs/hr 69
Sulfuric Acid Feed Rate, gph 14.06
Notes:
1. Design Values at Average Flow: [nfluent Effluent
BODs 250 ppm 25 ppm
S.S. 300 ppm 30 ppm

NOOAWN

Capacity for 100 mgd Design Flow.

Largest Pump in each Pump Building out of service.

Does not include Thickener Overflow at about 10 to 14% of Design Flow.
Includes 15,000 cfm for channels and other uses.

Does not include Return Sludge at 25% of Design Flow.

Includes Detention Time in Outfall Facilities.
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The screenings are then disposed of as a solid waste. The quantity of
screenings increases dramatically during wet weather induced high
flows.

2.3.2 Pumping

After the influent passes through the screens, the flow enters two
pumping stations which lift the wastewater from the screening chamber
to approximately 10 feet above ground level so that it may flow through
the treatment process by gravity. The pumps in each pumping station
are separated from the wet wells so that maintenance can be performed
without removing the pumps. The electric motors which power the
pumps are at ground level to brevént the possibility of flooding. The
two pumping stations were constructed separately. The older station
has seven pumps with a combined capacity of 230 mgd and the newer
station has five pumps with a combined capacity of 200 mgd. The
treatment plant can assimilate a maximum flow of approximately 150
mgd before bypassing must be initiated to protect the treatment
process. If too much flow is pumped into the plant, treatment becomes

inefficient and the process may not recover for several days.

2.3.3 Grit Removal

After the wastewater is pumped to 10 feet above ground level, it flows
into a discharge channel that leads to the grit collector. Grit consists
of sandy materials and other particulates that readily settle from the
wastewater. Although some grit may be discharged to the sewer system
by users, most grit is washed into the system along w1th groundwater
infiltration. Since grit is inorganic, it cannot be removed in the

biological treatment processes. If it is not removed prior to biological
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treatment, it accumulates in the process units, particularly the sludge
digesters, and tends to cause excessive wear on the equipment. The
grit is allowed to settle in a grit tank by slowing the velocity of the
wastewater flow to approximately one foot per second. The inorganic
grit settles at this velocity, but the organic material requiring further
‘treatment does not. The grit is removed from the tanks and washed to
remove residual organic material. As with screenings, the grit is

disposed of as a solid waste.
2.3.4 Primary Settling

The treatment performed prior to this step of the process is intended to
- remove materials that could damage equipment and impair the
downstream processes. Primary settling represents the first step of
treatment intended to abate water pollution. Primary settling is merely
a physical separation of solids from the wastewater. After grit removal,
the wastewater flows into the primary settling tanks where the flow
velocity is further reduced and the suspended material is allowed to
settle to the bottom of the tanks. Approximately 50% of the suspended
solids and 25% of the BOD are removed in this unit process. The
settled material, referred to as primary sludge, is pushed by autorhatic
sludge collection equipment into a hopper from which the sludge is
pumped to the sludge thickeners. The treatment of this sludge is
discussed separately. As part of primary treatment, floatable materials
such as oil and grease that rise to the surface of the tanks are skimmed
and discharged to the anaerobic sludge digesters.

2.3.5 Secondary Treatment

Because of the high BOD loads that remain in the wastewater following
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primary treatment, further treatment must be provided before the
effluent may be discharged to the Hackensack River. The BCUA
employs a biological treatment system known as the activated sludge
process to achieve secondary treatment. During this process, the
wastewater flows into an aerated and’ agitated tank containing a
complex mixture of bacteria, fungi, protozoans, and other
microorganisms which are referred to collectively as the biomass. The
dissolved and suspended organic matter in the wastewater serves as a
food source for the biomass which the organisms use to grow and

reproduce.

Sufficient air must be provided to supply the biomass with the oxygen
necessary for respiration. If too little air is introduced into the aeration
tanks, the biomass will use anaerobic respiration to metabolize the
organic matter, producing foul odors and poor effluent quality. The -
BCUA introduces air into the process tanks using four large blowers.
Each blower is driven by a 2,000 horsepower electric motor with the
capacity to provide 45,000 cubic feet of air per minute. These blowers

represent the single largest energy requirement in the treatment plant.

The BCUA uses a variation of the activated sludge process known as
contact stabilization. In the first step of this process, the wastewater
is brought into contact with the biomass for a short period of time, in
which the biomass absorbs the soluble BOD. The biomass is then
settled and introduced into a stabilization tank where it is aerated for
a longer period of time. ' In this step, the organic material is fully

oxidized and the volume of the biomass increases.
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2.3.6 Final or Secondary Settling

After the wastewater and biomass have been aerated for a sufficient
peﬁod to allow the soluble BOD to be incorporated into the cells of the
biomass, the mixture flows to the final, or secondary settling tanks.
Since these tanks are not aerated or agitated, the biomass is allowed to
settle. The remaining effluent, which by this point in the process
appears quite clear, is ready to be chlorinated and discharged to the
Hackensack River. The settled biomass is either reintroduced into a
contact tank to serve as the inoculum for the process, or is wasted.
Wasting the biomass, which is now designated as secondary sludge,
refers to the removal of this material from the treatment process for
final disposal. The wasted secondary sludge is pumped to the sludge
thickeners for treatment. The full sludge treatment process is
described separately. '

2.3.7 Disinfection

After final settling, the supernatant from the secondary settling tanks
flows into the chlorine contact tanks for disinfection. Disinfection,
whether by chlorination or other means, is intended to kill or inactivate
the pathogenic bacteria, viruses and protozoan cysts commonly found
in wastewater. Disinfection is the critical step necessary to insure that
waterborne diseases are not spread through the discharge of treated
sewage.

The BCUA uses liquid chlorine to disinfect the treatment plant effluent.
The liquid chlorine is evaporated to a gas, mixed with water, and
discharged into the chlorine contact tanks in an amount proportional
to the wastewater flow. The wastewater flow rate through the chlorine
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contact tanks is slow to allow the chlorine sufficient time to inactivate
the microorganisms. The number of coliform bacteria remaining in the
wastewater after chlorination is used as a measure of the effectiveness
of disinfection. The BCUA also measures the chlorine residual in the
wastewater discharged from the chlorine contact tanks. Chlorine
residual, which is the amount of free chlorine that remains in the
wastewater after chlorination, alldws the disinfection process to
continue even after the effluent is discharged from the chlorine contact
tanks.

" Chlorine is a highly poisonous gas that requires special handling. The
BCUA has expended significant resources on its chlorine safety

program. This program is discussed in Section 3.6.1 of this report.

2.3.8 Flow Measurement

Just prior to discharge, the flow is measured by four Parshall flumes.
These flumes also provide the chlorination equipment with the data
necessary to proportion the amount of the chlorine that is added to the
chlorine contact tanks. |

2.3.9 Final Discharge

At this point in the process, the wastewater has received adequate
treatment to allow discharge to the Hackensack River. The BCUA is
issued a New Jersey Pollutant Discharge Elirﬁination System (NJPDES)
permit by the New Jersey Department of Environmental Protection
(NJDEP) to control the quality of the effluent discharged to this water
body. Compliance with the NJPDES permit is of paramount importance

since violations of permit limitations are subject to fines and penalties.
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2.4  Sludge Treatment and Disposal

Sludge refers to the settled solids accumulated and separated from the liquid
treatment process during both primary and secondary sedimentation. Raw sludge
is unstable, putrescible and contains pathogenic organisms. Furthermore, settled
sludge actually has a solids content of only 2 - 4%. Therefore, sludge requires
extensive treatment before it can be safely disposed. The proper treatment and

disposal of sludge is as important a part of the BCUA operation as the wastewater

treatment process.

Two types of sludge are produced as byproducfs of the wastewater treatment
process. These sludges have different characteristics which can affect the sludge
treatment process. Primary sludge; the sludge removed from the primary
sedimentation tanks, contains high concentrations of organic matter. Although
microorganisms inhabit primary sludge, most of the primary sludge consists of -
non-living matter. Secondary sludge, the sludge removed from the final settling
tanks, consists mdstly of living microorganisms that have flourished on the

consumption of dissolved organic matter during secondary treatment of the
wastewater.

A brief description of each unit process utilized for sludge treatment is presented
below.

2.4.1 Sludge Thickening

Untreated sludge is a suspensioh of solids in water. One of the primary
goals of sludge treatment is the further separation of solids from water
to make treatment and disposal of the residuals more effective and
efficient. Sludge thickening to increase the solids content of the sludge
is the first step of the sludge treatment process.
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The BCUA utilizes four gravity thickeners and two thickening
centrifuges to thicken sludge. The gravity thickening process consists
of pumping both primary and secondary sludge into a gravity
‘thickening tank where the sludge is mixed and agitated gently by a
rotating mechanism. The solids tend to settle to the bottom of the tank
where they are pumped into the anaerobic digesters. The thickening

tank supernatant is pumped to the headworks of the treatment plant
for treatment.

The thickening‘ centrifuges are used primarily to thicken wasted
secondary sludge. Secondary sludge is more difficult to thicken than

pnmary sludge, especially durlng warm weather when the density of the

' secondary sludge is reduced. The centrifuges add thickening capacity

during these critical periods.

Sludge thickening, whether by gravity or centrifugation, relies on the
addition of polymer to aid the process. Polymers act as flocculating
agents, causing the particles of sludge to stick together and form larger
particles, or flocs. The flocs are heavier than the smaller particles and
settle more readily, thereby improving the efficiency of the sludge
thickening process.

2.4.2 Anaerobic Digestion

Thickened sludge has a solids content of approximately 6% solids.
While thlckemng increases the solids concentration of the sludge, the
material still contains pathogens and putrescible organic matter.
Anaerobic digestion is a means of reducing both the pathogen
population and the volatile organic content of the sludge, thereby

making the material more stable and easy to manage during ultimate
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disposal.

Thickened sludge is pumped from both the gravity thickeners and
thickening centrifuges into the anaerobic digesters. The BCUA operates
five anaerobic digesters. During the digestion process, the sludge
becomes the food source for anaerobic bacteria, which in the absence
of oxygen consume the organic material in the sludge and produce
methane gas as a byproduct of respiration. The methane gas rises to
the surface of the tanks where it is collected from under the digester
covers and used as an energy source for the four boilers which provide
the heat for the entire wastewater treatment facility. The
microorganisms, by releasing methane gas, reduce the volatile organic
content of the sludge by approximately 50 - 60%.

The anaerobic digestion process must occur under carefully controlled -
conditions. The temperature must be maintained between 95 to 100
degrees Fahfenheit. This temperature range is the optimum
temperature for the anaerobic bacteria that feed on the sludge, but
tends to inactivate the pathogens in the sludge, thereby resulting in
significant pathogen reduction. Some methane gas is rec1rculated
through the tanks to keep the sludge completely mixed and in contact
with the anaerobic bacteria. Other parameters such as the pH and
ammonia concentration in the tanks must also be carefully monitored.
Since the process depends on the absence of oxygen, the digester
covers are designed to float on the surface of the sludge, creating an
airtight seal around the edge of the cover. The anaerobic sludge
digestion process requires a holding time of 12 to 16 days.

The anaerobic digestion process prodhces a sludge that once again has
a solids content of approximately 3%. So much methane is produced
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during anaerobic digestion that the mass of the material is reduced
considerably, thereby reducing the solids concentration. At this stage
in the sludge treatment process, the fnaten‘al is relatively stable and
free of pathogens. Prior to 1991, the BCUA disposed of sludge in the
ocean. At that time, anaerobic digestion was the final step of the
sludge treatment process. More recently, the BCUA has been required
to implement a land-based sludge disposal program, which requires
additional treatment of sludge.

2.4.3 Dewatering

After anaerobic digéstion, the digested sludge is pumped into the sludge
holding tanks adjacent to the Sludge Dewatering Facility. Originally,
these tanks were constructed to store digested sludge before loading it
onto barges for ocean disposal. Today, these tanks are used to store
digested sludge prior to dewatering.

The Sludge Dewatering Facility, in operation since 1993, houses three
dewatering centrifuges designed to dewater digested sludge from
- approximately 3% solids to 22% solids. Achieving a solids content of
22% requires the addition of polymer to act as a flocculating agent.
Ferric chloride is added to the process to prevent the formation of
struvite, a mineral deposit that has the tendency to form on the
equipment during centrifugation of sludge. Foul odors are controlled
by the addition of potassium permanganate, which prevents the
- formation of hydrogen sulfide, the compound responsible for the easily
recognized rotten egg smell. The centrate produced by centnfugatlon

is directed to the headworks of the treatment plant for treatment.

Prior to dewatering, the sludge has a density and consistency similar
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to water. After dewatering, the sludge has the consistency of a thick
mud, referred to as sludge cake.. Moving the material to the next phase
of treatment requires the use of pumps developed by the concrete
industry. Dewatered sludge cake is pumped to the Chemical
Stabilization Facility for alkaline stabilization. If necessary, the sludge
cake can also be loaded directly onto trucks for final disposal.

2.4.4 Chemical Stabilization

Since the federal ban on ocean disposal 6f sewage sludge in 1991, the
BCUA has implemented a land-based sludge management and disposal
program. The BCUA program has depended on the disposal of sludge
in municipal solid waste laﬁdﬁlls. Dewatered sludge cake is of
sufficient stability to be safely transported and disposed of by
commingling with municipal solid waste. However, disposal of sludge
in a landfill is costly and depends on the availability of landfill space in
other states. The BCUA has, therefore, opted for an additional
treatment step to the sludge treatment process to make the material
acceptable for beneficial reuse as a fertilizer or soil amendment. This
additional treatment steﬁ is referred to as chemical stabilization and is
performed in the Chemical Stabilization Facility.

Dewatered sludge cake is pumped into the Chemical Stabilization
Facility where it is immediately mixed with quicklime (CaO) in a plow
blender. The sludge and lime are mixed for less than a minute, during
which time the lime reacts with the water in the sludge raising the
temperature to 180 degrees Fahrenheit and the PH to 13 units. The
high temperature and pH effectively destroy the pathogens remaining
in the sludge after digestion and dewatering, which makes the material

safe for land application. The high temperature also results in
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additional evaporation of water which makes the material appear more
like soil than sludge.

The process of alkaline stabilization tends to produce odors that must
be captured by an air pollution device. Raising the pH of the material
by lime addition causes ammonia in the sludge to be driven off as a
gas. The ammonia creates foul odors and can result in irritation of the
mucous membranes of workers that breathe in the vapors. To prevent
the escape of these odors to the atmosphere, the Chemical Stabilization
Facility contains an air scrubber which captures the vapors and washes
- them with sulfuric acid. The acid lowers the pH which causes the
ammonia to redissolve into the spray water. The spray water flow is

directed back to the headworks of the treatment plant for treatment.

2.4.5 Ultimate Disposal

After chemical stabilization is complete, the sludge product is loaded
into trucks for transportation to a final disposal site. While municipal
solid waste landfills are currently the final disposal locations, the BCUA
sludge will soon be used as an intermediate soil cover material for a
landfill in Pennsylvania. The BCUA is also pursuing the use of sludge
product as a fertilizer. This new sludge management strategy is
evidence of a change in philosophy regarding the acceptability of sludge
as a recyclable product.

2.5 Support Systems

The operation of a wastewater treatment facility is complex. As such, there are

a number of systems in placé that provide necessary support to the operations.
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2.5.1 Electrical

- The BCUA receives its electric power from a 26,000 volt service supplied
by Public Service' Electric & Gas (PSE&G). Thev BCUA owns a
substation which reduces the voltage to 4,160 volts prior to distribution
throughout the plant. The larger motors in the treatment plant run on
4,160 volts. To accommodate the smaller motors and electric loads, a
number of transformers are located throughout the facility to reduce
the voltage to 480 or 120 volts. The BCUA also operates an emergency
backup generating facility with three 2,500 kilowatt turbine generators
that can produce sufficient power to maintain the plant operations in
the event that the power from PSE&G is lost.

2.5.2 Heating

The BCUA utilizes the methane gas produced during the anaerobic
sludge digestion process as a fuel source for its four boilers. The
boilers, in turn, provide the heat for the wastewater treatment facility.
Heating requirements include warming the anaerobic sludge digesters,
which must be kept between 95 and 100 degrees Fahrenheit to support
the biological activity. The boilers also provide normal building heating.

2.5.3 Labdratory

The .biological processes of secondary wastewater treatment and
anaerobic sludge digestion require constant monitoring to insure that
effective treatment is provided. The necessary sampling and analyses
to control the treatment plant processes are performed by the BCUA
laboratory. The BOD, suspended solids and numerous other

parameters are measured at various locations and reported to the plant
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operators, who use this data to make decisions about operating the
facility. Much of this data is eventually reported to the NJDEP as part
of the monthly Discharge Monitoring Report (DMR) required to
demonstrate compliance with all permit requirements. The laboratory
field crews collect samples from the 166 metering chambers located
throughout the service area to measure the BOD and suspended solids.
Approximately 2,000 samples are collected each year to calculate the
uéer charges for the municipalities. The laboratory also samples more
than 200 industries in Bergen County in support of the Industrial
Pretreatment Program which controls the discharge of pollutants from
industrial sources.

2.6 Other Projects

The BCUA must respond to the demands of both regulators and the public. The
BCUA must expand and modernize its facilities to serve the ever-increasing
population of Bergen County and insure that these increased wastewater loads
do not jeopardize the ability of the treatment plant to produce a high quality and
environmentally safe effluent. It is also the responsibility of the BCUA to
accomplish its mission at the lowest cost possible. To this end, the BCUA has

undertaken various projects to maintain and improve it systems.
2.6.1 Treatment Plant Expansion

Construction has been initiated to expand the capacity of the
wastewater treatment plant from 94 mgd to 109 mgd to allow for
increased population and industrial growth in Bergen County. This
expansion, which is being constructed in multiple phases, is
designed to serve the wastewater and sludge treatment needs of
Bergen County for the next 25 years. 'Already completed and in
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service are four secondary settling tanks and one anaerobic sludge
digester. The next phase of the expansion, which is currently under
construction, includes the addition of four primary settling tanks,
three secondary aeration tanks, and a sludge thlckemng building to
house the two existing thickening centrifuges. The total cost of the
expansion is approximately $42,000,000.

The treatment plant expansion project originally included the
construction of a cogeneration facility to use methane from the
anaerobic digesters to power certain plant operations. This part of
the design has been eliminated as the BCUA has opted to take
advantage of the PSE&G Standard Offer, described in Section 2.6.3.

This program will defer appfoximately $5,000,000 in construction
costs.

2.6.2 Ultraviolet Disinfection

The BCUA is étudying the use of ultraviolet light as a disinfection
medium. A pilot unit is scheduled to be tested in 1995 to evaluate
the effectiveness of this technology on the BCUA effluent. Although
the overall cost of ultraviolet disinfection is higher than the cost of
chlorination, it is much safer to use and would relieve the BCUA from
the burdens of the Toxic Catastrophe Prevention Act.

2.6.3 PSE&G Standard Offer

The PSE&G Standard Offer is a program wherein reimbursements
are offered to electric users for conservation of electric energy. The
BCUA has agreed to take advantage of this incentive program.
Currently, the blowers which provide the air for the secondary
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aeration process are powered by 2,000, horsepower electric motors.
These blowers represent the largest energy requirement for the BCUA
treatment plant. The BCUA has initiated a project to replace one of
the four existing electric blower motors with an internal combustion
engine and install an additional blower and engine set. These
engines can be poWered by methane from the anaerobic sludge
digesters or by natural gas purchased from PSE&G. The heat
generated by the internal combustion engines will be used to heat the
BCUA facilities in Little Ferry. The equipment costs approximately:
$5,000,000, but will result in a savings of $1,000,000 per year in
electric costs.

2.6.4 PSE&G Effluent Reusé Project

PSE&G has commenced the construction of a repowering project for
their Bergen Generating Station in Ridgefield to allow for greater
generatlon of energy with less environmental degradation. Part of
this project involves a modification of the PSE&G cooling facilities.
Currently, PSE&G obtains its cooling water for the Bergen
Generating Station from the Hackensack River and returns the water
to the Hackensack River after use at an elevated temperature. The
elevated temperature tends to cause dissolved oxygen reductions in
the Hackensack River during the summer months, which can
damage aquatic life and cause undesirable aesthetic problems. With
the cooperation of the BCUA, PSE&G has devised a program to use
the BCUA treatment plant effluent as cooling water for the station.
Rather than discharging the spent cooling water to the Hackensack

. River, the cooling water will be discharged to the BCUA for treatment,

thereby eliminating the'heat effects of cooling water discharge on the
Hackensack River. PSE&G will purchase the effluent for $75,000 per
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year and will be required to obtain an Industrial Wastewater
Discharge Permit from the BCUA's Industrial Waste Control
Department which administers the Industrial Pretreatment Program.

2.6.5 Telemetering

The BCUA operates and maintains 166 metering sites throughout the

collection system. Each meter has a seven day chart which- must be

changed manually at least once per week. Technology is now
available whereby the flow data recorded on the charts can be stored
electronically and transmitted to the BCUA facility in Little Ferry via
telephone lines, thus eliminating the need to manually change
charts. Telemetering equipinerit requires less méu‘ntenarice than
manual chart recorders and results in a more accurate calculation
of flows. Storing the data on computer allows more versatility of use,
which will be an édvantage during upcoming studies on infiltration
and inflow reduction. Several vendors of telemetering systems have
demonstrated their equipment and the BCUA will be choosing a
manufacturer during 1995. Preliminary estimates indicate that the
cost to the BCUA will be approximately $2,000,000.

2.6.6 Overflow Mitigation

The BCUA is required under the terms of an Administrative Consent
Order (ACO) to eliminate the untreated wastewater overflows in the
collection system and at the treatment plant in Little Ferry. A
detailed description of overflow mitigatibn issues is provided in
Section 3.5.2. To comply with the ACO, the BCUA has recently
initiated the rehabilitation of the Pink Street Pumping Station in

Hackensack, which will eliminate the wastewater overflow at this
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location. The cost of the construction is approximately $1,400,000.
The BCUA engineering staff is also designing the rehabilitation of a
metering chamber in Englewood to reduce another wastewater
overflow at an estimated construction cost of $460,000. The
remaining overflows, particularly the overflow located at the
treatment plant in Little Ferry, cannot be mitigated without extensive
reduction of infiltration and inflow in the collection system. The cost
to fully satisfy the terms of the ACO may approach $50,000,000.

2.6.7 Northern Valley Forcemain

The Northern Valley Forcemain conveys all wastewater flow from the
Northern Valley region of Bergen County to the Hackensack Valley
Trunk Sewer. The line circumnavigates the Oradell Reservoir, which
provides the potable water supply for Bergen County. Over the years,
the line has been subject to corrosion caused by hydrogen sulfide,
which led to the collapse of the line in 1987. The collapsed line was
replaced, but other sections of the line are believed to be vulnerable
to corrosion. Construction has commenced to parallel a portion of
the existing line with plastic line, which is more resistant to
corrosion. The cost to parallel this section of the lihe is

approximately $692,000. Other sections will be rehabilitated during
1996.
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3.0 Regulatory Issues

3.1 Early Regulations

Prior to the enactment of state and federal water pollution control laws, local

governments independently constructed sanitary sewer systems and wastewater

treatment plants as needed to prevent public health problems. Many

municipalities in Bergen County built wastewater treatment facilities during the

1920s and 1930s as increasing development densities precluded the continued

effective use of septic systems. By 1935, twenty-four municipalities had
constructed wastewater treatment plants within the present BCUA service area.

Since most of these facilities were designed to prdvide 6nly primary treatment, the

Hackensack River and Overpeck Creek remained highly polluted waterways. -

In 1936, the New Jersey Department of Health mandated that wastewater '
treatment plants discharging to the Hackensack River provide at least a
secondary level of treatment. Subsequent directives and court orders necessitated
that Bergen County implement corrective actions. The Bergen County Board of
Freeholders established the Bergen County Sewerage Authority in 1947 to
construct and operate a wastewater treatment plant designed to abate the
pollution caused by the discharge of inadequately treated wastewater from
municipal facilities. By 1951, the BCUA had constructed a 20 mgd regional

‘secondary treatment plant in Little Ferry, and the trunk sewers nieeded to extend

service to the southeastern portion of Bergen County. Subsequent expansions

constructed during the next forty years increased the treatment capacity of the

plant from 20 mgd to 94 mgd and provided treatment to the majority of

municipalities in Bergen County.

Water pollution control has evolved from a local responsibility to a compiex
federally mandated program. The Water Pollution Control Act of 1948 represents
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the first attempt of the federal government to regﬁlate the quality of surface
waters. Water quality standards were developed for specific pollutants which
described the amount of each poliutant that would be allowable within particular
‘water bodies. While the Act established water quality standards for waters
receiving discharge from point sources, it limited federal oversight to an advisory
role and provided little enforcement power for the states. These early water
quality standards were difficult to translate into speciﬁc discharge limitations for
point sources. Additionally, these standards were limited to conventional

pollutants, such as BOD and suspended solids, and in general, did not address
toxic pollutants.

3.2 Federal Water Pollution Control Act of 1972

The uncontrolled discharge of pollutants from industrial, municipal and nonpoint
sources has the potential to jeopardize human health and degrade the
environment. That recognition led to the passage of the single most important
law dealing with the quality of surface waters within the United States. The
Federal Water Pollution Control Act of 1972 set a national objective of restoring
and maintaining the physical, chemical and biological integrity of the waters of
the United States. To achieve that objective, the Act set two goals: |

1. Achieving a level of water quality that provides for the protection and
propagation of fish, shellfish, and wildlife, and for recreation in and on
the water; and

2. Eliminating the discharge of pollutants.

The United States Environmental Protection Agency (USEPA) was established to
provide federal oversight to the water pollution control program and to promulgate
the regulations necessary to achieve the goals of the Act. The states were given
the primary responsibility of implementing the USEPA water pollution control
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programs and addressing local needs. The formal mechanism for controlling
water pollution as outlined in the Act is the National Pollutant Dlscharge
Elimination System (NPDES) permitting program. _

Permits are required for any discharge of pollutants to surface water or
groundwater. Discharging without a permit or exceeding permit limitations are
considered permit violations, which are punishable by fines or, in some cases
imprisonment. Many states, including New Jersey, have developed their own
permitting programs and have been delegated the responsibility of issuing and
enforcing permits by the USEPA. Hence, the BCUA has been issued a New J ersey
Pollutant Discharge Elimination System (NJPDES) permit by the New Jersey
Department of Environmental Protection (NJDEP) to regulate the pollutants
discharged by the BCUA wastewater treatment plant. States must administer
permitting programs according to the minimum requirements set forth by the
USEPA, but may develop permit provisions that are more strmgent than the
USEPA minimum standards.

Under the NPDES permitting provisions of the Federal Water Pollution Control Act
of 1972, two basic approaches exist for controlling pollutant discharges from
- municipal wastewater treatment facilities. Technology-based controls consist of
uniform standards developed by the USEPA which are based on a complex
determination of the effluent quality the current treatment technology can attain
without takmg into consideration the existing or desired use of the receiving
water. The technology-based approach, as applied to wastewater treatment
plants, mandates that a minimum of secondary treatment must be provided. The
USEPA has defined secondary treatment for municipal wastewater as an effluent
containing, on a 30-day average basis, a BOD; concentration not exceeding 30
mg/l, a TSS concentration not exceedlng 30 mg/1 and pH between 6.0 and 9.0
standards units. Not mthstanding the concentration limits, the regulations also
. Trequire a minimum of 85% removal of the BOD; and TSS entermg the treatment
plant. Minimum standards have also been established for pathogen control.
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Since technology-based standards only specify the minimum treé.tment required,
the Act also outlined a water quality-based approach to controlling water
pollution. States were delegated the task of classifying all surface waters
according to the desired use of each water body, such as potable water supply,
recreation or ship navigation. Pollutant standards were developed for all waters
which describe the amount of pollutant the water body can assimilate while still
maintaining the desired use. If the desired use of the water body was not being
achieved, dischargers would have to meei: water quality-based NPDES permit
limitations. While the Act set forth the basic approach to developing water.
quality-based limitations, the incorporation of these limits into NPDES permits
was nof easily achieved until these provisions were further strengthened in
subsequent amendments to the Act.

3.2.1 NJPDES Permit

The NJPDES permit issued to the BCUA by the NJDEP controls the
discharge of pollutants into the lower Hackensack River by establishing
limitations for specific pollutants that the BCUA treatment plant must
meet. These pollutant limitations include the technology-based
standards mandated by .the Federal Water Pollution Control Act of
1972. A list of the chemical-specific pollutant limitations included in
the most récenf issuance of the BCUA's NJPDES permit is included as
Table 3-1. Permits are issued for a period of five years. The annual
permit fee is $450,000. '
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Bergen County Utilities Authority
Water Pollution Control Division

Table 3-1

New Jersey Pollutant Discharge Elimination
System Permit Limitations

Parameter Limitation
BODy 30 mg/1 Monthly Average
BOD, 45 mg/1 Weekly Average
BOD, 8550 kg/day Monthly Average
BOD, 12825 kg/day Weekly Average
BOD, | 85 percent removal Monthly Average
Suspended Solids 30 mg/1 Monthly Average
Suspended Solids 45 mg/1 Weekly Average
Suspended Solids 8550 kg/day ' Monthly Average
Suspended Solids 12825 kg/day Weekly Average
Suspended Solids 85 percent removal " Monthly Average
Settleable Solids | 0
Fecal Coliform 200 mpn Monthly Average
Fecal Coliform 400 mpn Weekly Average
Oil & Grease 10 mg/1 Monthly Average
Oil & Grease 15 mg/1 Any sample
Acute Bioassay 50% - 96 hour LC,, ‘
Chronic Bioassay Report Only
Phenols 0.2 mg/1 Any Sample
Dissolved Oxygen Report Only
Chlorine Residual Report Only
Temperature Report Only
pH 6 - 9 Standard Units
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- Table 3-1 (Continued)

New Jersey Pollutant Discharge Elimination
System Permit Limitations

Parameter Limitation
Antimony Report Only
Arsenic Report Only
Beryllium Report Only
Cadmium Report Only
Chromium Report Only
Copper Report Only
Lead Report Only
Mercury Report Only
Nickel Report Only
Selenium Report Only
Silver Report Only
Thallium Report Only
Zinc Report Only
Cyanide Report Only
Volatiles Report Only
Acid Compounds Report Only
Base/Neutral Report Only
Compounds
Pesticides Report Only |




Compliance with NJPDES permit limitations is verified through
submission by the BCUA of monthly Discharge Monitoring Reports
(DMRs) and through annual inspections conducted by the NJDEP.
The monthly DMR contains the results bf laboratory analyses of the
treatment plant influent and effluent for the permitted pollutants.
- In addition to numeric limitations, the NJPDES permit requires the
BCUA to monitor for the presence of pollutants such as metals and
organic compounds in both the influent and effluent and report
these results in the monthly DMR.

The NJDEP uses the NJPDES permit as a tool to enforce compliance
with new pollution control policies. In addition to numeric permit
limitations, the permit may contain permit conditions which require
a discharger to institute programs énd perform studies that are
consistent with state or federal water pollution control goals. For
instance, the requirement that the BCUA perform a Toxicity
Reduction Evaluation to investigate and mitigate effluent toxicity
was a NJPDES permit condition. The BCUA is subject to fines and
penalties for both discharges in excess of ﬁume‘ric permit
limitations and failure to carry out permit conditions. Satisfying
permit conditions can be as costly for a discharger as achieving

compliance with a numeric discharge limitation.

The BCUA operates the treatment facility to meet the effluent quality
specified by the NJPDES permit. Table 3-2 presents the BCUA's
1994 monthly average effluent concentrations of BOD; and TSS and
the percent removals from the influent concentrations as reported
to the NJDEP in monthly DMRs. Also
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Bergen County Utilities Authority

Table 3-2

Discharge Monitoring Report Data
1994

l Effluent Total Suspended Solids '
T_—_-__-“_

Effluent 5-Day Biochemical
Oxygen Demand ,
—

Total
Vonth (15113;) B(leI)g? > Mass Concen- || Removal Mass Concen- | Removal
Loading tration Loading tration
(KG/D) (MG/L) (%) (KG/D) (MG/L) (%)
January 80.187 65.700 4160 15 91.8 4402 15 91.6
| February 84.078 0 6260 21 89.1 5908 20 88.6
March 112.146 | 44.050 10512+ 26 85.6 11254+ 28 82.1*
April 95.817 0 8849+ 25 87.1 9148+ 26 84.0*
May 83.453 0 5364 17 92.7 5468 17 90.6
June 75.682 0 4622 16 93.9 7276 26 87.2
July 73.655 0 3871 14 93.9 4726 17 90.1
August 73.439 0 3608 14 93.3 4822 18 89.1
September 63.920 0 4247 18 92.0 4847 20 88.8
~ October 62.094 0 3454 15 94.5 4164 18 90.8
November 64.496 0 4758 21 90.7 4018 17 88.8
December 72.365 0 5167 19 91.0 4463 17 89.0
Average 78.444 - 5406 18 91.3 5875 20 88.4
Limits 0 8550 30 85 8550 30 85

* Not in compliance with permit limitations



presented are the permit limitations for each parameter. A review
of this data reveals that the technology-based pollutant limitations
of 30 mg/l monthly average concentration for both .BODS and
suspended solids are met consistently. The discharge also satisfies
the requirement of 85% removal of both the influent BCV)D5 and
suspended solids concentrations on ~a monthly average basis.

Given the rhagnitude of the fines and penalties issued by the NJDEP
for permit violations, which may amount to hundreds of thousands
of dollars, consistent compliance with the NJPDES permit is an

important achievement for the BCUA.

Previously, the NJDEP had included a maximum flow rate of 75 mgd
in the BCUA's NJPDES permit. The NJDEP based the flow
limitation on the treatment plant capacity, and considered any flow
that exceeded the capaéity a permit violation, regardless of the level
of treatment being provided. The high rates of infiltration and inflow
in the collection system made this requirement difficult to meet, and
it-was subsequently removed from the permit through a permit
modification issued in early 1995. While flow has been removed
from the NJPDES permit as a limitation, the permit does contain

mass loading limitations for BOD; and TSS based on a flow rate of
75 mgd.

The mass loading of a pollutant is calculated by multiplying the
effluent concentration of the pollutant by the flow and a conversion
factor to obtain the result in kilograms per day (kg/d). The BCUA's
NJPDES permit contains mass loading limitations for BOD, and TSS
of 8,550 kg/d based on the 75 mgd flow rate and the permitted
effluent concentration’ of 30 mg/l. In March and April 1994 the
BCUA's effluent mass loading for the two parameters exceeded the
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permitted mass loadings. This exceedance was the result of higher
than normal flows caused by excessive wet weather induced
infiltration and inflow during these months rather than poor
treatment. In fact, the effluent concentrations remained below the
permitted concentrations, and therefore, mass loading in excess of
permit limitations may be attributed to the method in which the
mass loading is calculated. While the treatment plant can provide
effective treatment for a higher capacity than 75 mgd, the NJDEP
has been reluctant to increase the permitted mass loadings until
water quality studies being conducted under the auspices of the New

York/ New Jersey Harbor Estuary Program have been completed.

3.2.2 Federal Grant Program -

Another important program established by the Federal Water -
Pollution Control Act of 1972 was the grant program administered
by the USEPA. The Congress determined that many municipalities
would face fiscal difficulties funding the expansion and upgrade of
treatment plants, and therefore set aside funds for this purpose.
The BCUA utilized federal grant money to upgrade the treatment
plant during the 1970s. Conditions were attached to a number of
grants which required the BCUA to address various issues such as
infiltration/inflow and advanced wastewater treatment. These
issues will be addressed in other sections of this report. Through
the last few decades, the BCUA has utilized approximately
$80,000,000 in federal grant funds.

Unfortunately, the federal grant funding which was available in the
1970s is no longer available today. While the treatment burdens
placed on facilities such as the BCUA have become more numerous
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and complex, the federal and state funding available to implement
required treatment modifications has been reduced significantly.
The result is that the local municipalities must support the cost of
future expansions or modifications required to achieve compliance
with state and federal directives.

3.3 The Clean Water Act of 1977

The Federal Water Pollution Control Act of 1972 directed the USEPA to establish
technology-based standards for publicly owned treatment works. It also required
the USEPA to develop standards for industrial dischargers either discharging'
directly to surface waters or discharging into a wastewater treatment plant. The
USEPA recognized that the introduction of certain materials into municipal
wastewater treatment plants may interfere with the4 treatment process or pass
through the treatment process and cause environmental damage. As part of the -
technology-based standards mandated by the Act, the USEPA developed uniform
pretreatment standards for industxy to provide a consistent approach across the

nation to the control of pollutants from industrial sources.

The USEPA classified industry by category and developed treatment standards for
each category based on the best practicable technology which was economically
achievable by each particular industry as a whole. A procedure was also
established whereby toxic pollutants discharged by certain polluting industries
were identified and effluent limitations established regardless of the technology
available to treat them. The effluent limitations and treatment standards
developed for these categories of industries are referred to as the National
Categorical Standards. Industries in a particular category are subject to the

National Categorical Standards regardless of their location within the United
States.
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By 1977, it was apparent that the cumbersome procedure utilized to develop
industrial technology-based standards was not working. The identification and
categorization of industries was problematic because many industries did not
.conform to standard categories, or performed functions that overlapped many
categories. The Act contained timetables for the USEPA to develop and
promulgate effluent standards for each type of industry, but problems such as
lack of funding and the political power of many industries prevented the USEPA
from meeting these deadlines. Furthermore, the development of national
standards did not address the local concerns of municipal treatment facilities
accepting industrial discharges.

One provision of the Clean Water Act of 1977 directed the USEPA to strengthen
the existing pretreatment requirements aﬁd to develop an approach which would
give wastewater treatment plants the authority to regulate the materials
discharged by industry. As a result, the USEPA developed a National
Pretreatment Program and promulgated the General Pretreatment Regulations
(40 CFR Part 403) which outlined the requirements for state and local
pretreatment programs and established both general standards'. and categorical
standards for industries discharging to wastewater treatment plants. The USEPA'
provided states with guidance on appropriate methods of overseeing the
pretreatment program. Each state developed specific pretreatment program

requirements and delegated the responsibility of ad_ministéring these programs to
local agencies, such as the BCUA.

The General Pretreatment Regulations contain minimum prohibitions which apply
to all industrial or commercial diséhargers to a wastewater treatment plant.
These standards, which are referred to as Prohibitive Discharge Standards, are
designed to protect the wastewater treatment plant and the collection system from
harmful substances. The regulatlons prohibit the discharge of the followmg
pollutants to a wastewater treatment plant:
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®*  Pollutants that create a fire or explosion hazard in the wastewater
treatment plant;

. Pollutants that cause corrosive structural damage;

o Solid or viscous pollutants in amounts that cause obstructions in
sewers or interfere with the operation of the wastewater treatment
plant;

. Pollutants at a flow rate and concentration known to cause or that

may cause interference with the wastewater treatment plant; and

d Heat in amounts which will inhibit biological activity and cause
interference at the wastewater treatment plant. :

. More importantly, the promulgation of the General Pretreatment Regulations gave
wastewater treatment plants the authority to control the discharge of pollutants
through the development of local pretreatment limitations. In instances where
the National Categorical Standards or Prohibitive Discharge Standards do not
provide sufficient protection from pollutants, local pretreatment limitations may
be developed to address site-specific needs. The implementation of local
pretreatment limitations is essential to achieving the objectives of the National
Pretreatment Program.

In the administrative hierarchy that exists today, the USEPA is responsible for
designing the overall goals of the National Pretreatment Program and overseeing
the pretreatment programs in each state. In New Jersey, the NJDEP is
responsible for either administering the federal pretreatment requirements or
empowering a iocal agency to implement an individual pretreatment program
according to federal and state requirements. In the case of the BCUA, the NJ DEP
determined in 1983 that the expertise and resources were available to develop a
local pretreatment program. An Industrial Pretreatment Program manual was
prepared and submitted to the NJ DEP, and the BCUA program was approved in
1984. The BCUA's Industrial Pretreatment Program is described in detail in
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Section 3.3.1 below.

Another important regulatory progfam that resulted from the passage of the Clean
Water Act of 1977 was the establishment of comprehensive rules for the use and
disposal of municipal sewége sludge. As enacted in 1972, the Act addressed
sewage sludge only when the disposal of the material posed an immediate threat
to navigable waters. In 1977, Congress recognized that the technology-based
standards for municipal wastewater tréatment plants had resulted in the
generation of ever-growing amounts of sewage sludge. Proper management of this.
material became a concern for the regulatory community, and with the passage
of the Clean Water Act of 1977, Congress directed the USEPA to develop
guidelines for the safe use and disposal of sewage sludge.

The development of appropriate criteria for sludge use and disposal was
enormously complex and required the USEPA to conduct extensive study. The
USEPA addressed the risks to both human health and the environment from
many pollutants in sewage sludge and many exposure pathways. As a result, the
final promulgation of these regulations did not occur until 1993, at which time
the USEPA adopted the 40 CFR Part 503 Standards for the Use or Disposal of
Sewage Sludge. These regulationé are vital to the development of the BCUA's

future sludge management goals and are discussed in detail in Section 3.3.2 of
this report.

3.3.1 Industrial Pretreatment Program

The BCUA is required to administrate and enforce an Industrial
Pretreatment Program (IPP) to meet the requirements and goals of the
National Pretreatment Program. The BCUA program must also conform to
the requirements of the New J ersey Water Pollution Control Act as amended
by the Clean Water Enforcement Act of 1990, which mandates certain
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~ program requirements that are more restrictive than the National
Pretreatment Program. For instance, this legislation provides for the
issuance of mandatory fines and penalties for violations of effluent
limitations by industrial dischargers. The BCUA must administer and
enforce an IPP as a condition of its NJPDES permit to discharge to the
Hackensack River.

Since its inception in 1984, the IPP has been effective in protecting the
- BCUA wastewater treatment plant, the local community and the
Hackensack River from the negative impacts of industrial discharges. The
IPP protects the collection system and treatment facilities from corrosive
and explosive chemicals. The biological treatment processes are protected
from upset and interference caused by toxic pollutants or excessive oxygen
demand. The IPP controls the discharge of pollutants, such as metals,
which may pass through the treatment process untreated and cause °
envirohmental damage. The BCUA treatment plant workers are prdtected
from pollutants which may jeopardize their health and safety. In recent
years, sludge quality has become an important consideration for the BCUA
- and it is largely through the efforts of the IPP that the BCUA has achieved

compliance with stringent sludge quality metals limitations for beneficial
reuse.

The goal of the IPP is to impose only those additional regulations on
industry required to achieve the following objectives:

* Protection of capital facilities;

* Protection of the collection system and treatment plant
personnel; |

* Protection of the community;
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* Protection of the environment; and

* Beneficial use of treatment plant sludge.

Dischargers of industrial process wastewater to the BCUA treatment

plant must adhere to the provisions of the IPP. These provisions are

described in the Rules and Regulations for the Direct and Indirect

Discharge of Wastewater to the Bergen County Utilities Authority
| Treatment Works (Rules and Regulations). In some cases, compliance

with the effluent limitations imposed by the IPP requires an industrial
user to significantly reduce thé amount of pollutants in the industriall
process wastewater through installation of pretreatment technology,
pollution prevention, or other means, prior to discharging to the BCUA.
~ More than 200 industries in the BCUA service area are issued
Industrial Wastewater Discharge Permits which contain the specific
requirements the industry must comply with, which include effluent

limitations, monitoring and reporting requirements, and applicable

penaltles for non-compliance. Each industrial user is inspected and
sampled by BCUA personnel at least once or twice per year, depending
on the size, type and compliance status of the industry.

Industrial users discharging to the BCUA treatment works are subject
to the Prohibitive Discharge Standards described in the General
Pretreatment Regulations. Industries that are classified as categorical
facilities, such as pharmaceutical companies or metal finishers, must
comply with the technology-based National .Categon'cal Standards
bromulgated by the USEPA for that industry. The BCUA regulates
approximately 30 categorical industries through the IPP and enforces
the categorical effluent limitations developed for each industry.
Additionally, the BCUA has developed local pretreatment limitations for

industrial users to address local needs. Industrial users must comply
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with local pretreatment limitations whether or not they are subject to
the National Categorical Standards.

The local pretreatment limitations imposed on industrial users by the
IPP were developed as part of the BCUA's program to exploit
opportunities for beneficial use of sewage sludge. The practice of ocean
disposal of sewage sludge,Was banned by the USEPA in 1991. As a
result, the BCUA became a party to a Judicial Consent Decree (JCD)
which mandated that the BCUA take steps to develop a land-based
sludge management program, including development of local
pretreatment limitations for metals to achieve compliance with
beneficial use sludge quality criteria. The BCUA used recommended
USEPA methods to evaluate the need for limitations for arsenic,
cadmium, chromium, copper, lead, mercury, nickel, zinc and other
pollutants of concern. Specific limitations were developed for cadmium °
and copper to be imposed on industrial uSefs at the point of discharge
because these pé.rameters were found to be contaminating the BCUA's
sludge. The limitations for cadmium and copper were adopted by the
BCUA in 1992 and were subsequently incorporated into all Industrlal
~ Wastewater Discharge Permits.

The results of monthly sludge quality analyses for metals since 1990
are depicted in Figures 3-1 through 3-8. A linear regression analysis is
also depicted on each figure, denoted as "Trend Line". A rev1ew of this
sludge quality data reveals that the concentrations of cadmmm and
copper have been reduced significantly since the adoption of local
pretreatment limitations for metals in 1992. In fact, the BCUA has
achieved consistent compliance with the NJDEP Class "B" sludge
quality criteria for land application of sludge as established by the
NJDEP in the 1987 New Jersey State Sludge Management Plan, which
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ARSENIC
MONTHLY AVERAGE SLUDGE CONCENTRATION

NJDEP CLASS A
IAND B LIMIT

20

SLUDGE QUALITY CRITERIA

NJDEP CLASS A LIMIT = 10 MG/KG

NJDEP CLASS B LIMIT = 10 MG/KG
40 CFR PART 503 CEILING CONC. = 75 MG/KG

40 CFR PART 503 EQ CONC. = 41 MG/KG

76 MG/KG
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CADMIUM
MONTHLY AVERAGE SLUDGE CONCENTRATION
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CHROMIUM
MONTHLY AVERAGE SLUDGE CONCENTRATION
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MONTHLY AVERAGE SLUDGE CONCENTRATION
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defines all NJDEP sludge use and disposal requirements. The NJDEP has
recognized the BCUA's efforts to improve sludge quality by ofﬁcially
upgrading the sludge to Class "B" on January 17, 1995. The BCUA's
sludge quality also satisfies stringent federal sludge quality standards
discussed in detail in Section 3.3.2 of this report. These state and federal
sludge use criteria are also depicted in Figures 3-1 through 3-8 for
comparison with actual BCUA sludge quality. This improvement in sludge
quality should allow the BCUA to explore markets for beneficial use of its
chemically stabilized sludge.

The enforcement actions taken against industrial users for permit violations

are described in the Enforcement Response Plan (ERP) contained in

Appendix D of the BCUA's Rules and Regulations. The primary purpose of
the ERP is to set forth procedures indicating how the BCUA will 1nvest1gate |

and respond to instances of industrial user non- compliance. The goals in
undertaking the respective enforcement actions are to secure compliance
with pretreatment requirements and, when appropriate, recoup any
damages suffered by the BCUA, the local community, or the environment.
The enforcement actions taken in response to industrial user violations in
escalating order include a Clarification Request/Warning, Notice of
Violaﬁon, Compliance Order, Consent Order, Order to Show Cause, Civil
Action, Civil Administrative Penalties, Criminal Action, and termination of
sefvices. In deciding which enforcement response to select the BCUA gives
consideration to the magnitude of the violation, duration of the violation,
effect of the violation on the Hackensack River or other receiving water,
effect of the violation on the treatment works, compliance history of the
permittee, and good faith of the permittee. The development of an ERP is
a federal requirement. The BCUA is the first local pretreatment program
in New Jersey to draft and implement an ERP,
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3.3.2 Standards for the Use or Disposal of Sewage Sludge

Prior to 1991, 'sewage sludge was regulated under various
‘environmental statutes depending on the method of final disposal.
Sludge disposed in landfills was regulated by the 40 CFR Part 257
solid waste disposal regulations while sludge dumped in oceans and |
estuaries was regulated by the Marine Protection, Research and
Sanctuaries Act. The passage of the Ocean Dumping Ban Act of
1988 prevented further use of this sludge disposal practice. The six
wastewater treatment authorities in New Jersey that had been
utilizing ocean disposal were ordered to terminate this method of
disposal by March 17, 1991. The BCUA, as one of these former
ocean dumpers, met this deadline and instituted a successful land-
based sludge management program. The unit processes utilized by
the BCUA to treat the sludge are described in Section 2.4 of this -
_ report. |

In many regiohs of the United States, sludge use as a fertilizer or soil
amendment is commonplace. Sludge . is high in orgamc content,
tends to improve the ability of soil to retain moisture, and reduces
the dependence of the agricultural industry on petroleum-based
nitrogen fertilizers. However, sludge may contain pollutants and
pathogens that have the potential to jeopardize public health and the
environment if not properly controlled. Recognizing this potential
- threat, the United States Congress directed the USEPA to develop
national standards for sludge use and disposal with the passage of
the Clean Water Act of 1977.

The USEPA issued the final 40 CFR Part 503 Standards for the Use
or Disposal of Sewage Sludge in the Federal Register on February 19,
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1993. These standards were developed to protect public health and
the environment from any reasonably anticipated adverse effects
from the use and disposal of sewage sludge. The regulations address

' three sewage sludge use and disposal practices:

1. Marketing and distribution for land application;
2. Disposal at dedicated sites or sludge-only landfills; and

3. Incineration in sludge-only incinerators.

The 40 CFR Part 503 rule represents the first atterhpt on the part of
the USEPA to develop comprehensive regulations that apply to the
production or preparation of sludge, the use and disposal of sludge,
and the quality of the sludge that is used or disposed of by the three
methods described in the rule.

- The rule has been organized into the following subparts:

General Provisions

Land Application

Surface Disposal

Pathogen and Vector Attraction Reduction
Incineration

G N~

Each of these subparts includes sections addressing applicability,
general requirements, pollutant limits, operational requirements,
management practices, and monitoring, record-keeping and reporting
requirements.

Certain sludge disposal practices are not regulated by the 40 CFR
Part 503 rule. One w1despread practice, disposal of sludge in a
municipal solid waste landﬁll, is covered by 40 CFR Part 258, not
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Part 503. Compliance with municipal solid waste laindﬁll regulations
constitutes compliance with the Clean Water Act. However, a facility
that sends its sewage sludge to a municipal solid waste landfill,
either for disposal or for landfill cover, must meet certain
requirements of 40 CFR Part 503 even though the landfill is
regulated under 40 CFR Part 258. The treatment works producing
the sewage sludge must ensure that the material is non- hazardous
and non-liquid. The treatment plant must also submit general
permit application information to the USEPA whether or not the use .
or disposal option chosen by the facility if regulated by 40 CFR Part
503. In addition, the treatment plant must submit an annual report
to the USEPA describing the sludge dlsposal practices utilized during
the previous year.

While the USEPA promotes the use of sewage sludge for its beneficial
properties, the 40 CFR Part 503 rule is not intended to dictate
sewage sludge use and disposal options to a local community. While
the choice of a particular use or disposal practice remains with the
local community, the USEPA has developed stringent pollutant limits
for many use and disposal practices. The result is that some
generators will not meet the sludge quality limits that have been
promulgated for beneficial reuse practices and the choice of use and
disposal options will be reduced significantly. Even if stringent
sludge quality limitations are met, there is no guarantee that
beneficial - reuse, particularly land application,' is a practical
alternative for all sludge producers.

The 40 CFR Part 503 rule establishes maximum pollutant
concentrations for ten metals for sludge that is land applied. These
are referred to as the Pollutant Ceiling Concentrations and are
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presented in Table 3-3. These limitations pertain to the quality of the
final sewage sludge product that is applied to the land. The sludge
product cannot be land applied if the metals exceed the Pollutant
Ceiling Concentrations. If a facilrity cannot meet these Pollutant

Ceiling Concentrations, other disposal options must be considered.

The 40 CFR Part 503 Cumulative Pollutant Loading Rates and
Pollutant Concentrations are also listed in Table 3-3. If sludge
quality meets the Pollutant Ceiling Concentrations, the material can
be land applied. If sludge is land applied, than either the Cumulative
Pollutant Loading Rates listed in Table 3-3 must not be exceeded or
the Pollutant Concentrations listed in Table 3-3 must not be
exceeded. A Cumulative Pollutant Loading Rate is the maximum
amount of an inorganic pollutant, such as a metal, that can be
applied to an area of land during the entire life of the application site.
Compliance with the Cumulative Pollutant Loading Rates requires
that the metals concentrations and loadings in the sludge are
monitored frequently and reported to the USEPA. If the sludge
quality meets the Pollutant Concentrations, however, the material is
classified as "Exceptional Quality", which allows unlimited
application to a beneficial use site and vastly reduces the record-

keeping and monitoring requirements for the sludgé producer.

The yearly average concentrations of the metals of concern for the
BCUA's sludge and the 40 CFR Part 503 sludge quality criteria for
land application are presented in Table 3-4. The concentrations of
metals in BCUA sludge fall well below the Pollutant Ceilirig
Concentrations. - In the past, cadmium concentrations were
frequently exceeded. Cadmium sources in the collection system were
researched and enforcement actions were taken by the Industriél

63



%9

Bergen County Utilities Authority
Water Pollution Control Division

Table 3-3

Standards for the Use and Disposal of Sewage Sludge

Pollutant Ceiling

Pollutant Cumulative Pollutant Pollutant Concentrations
Concentrations , Loading Rates ("Exceptional Quality")
(mg/kg) | (Kg/hectare) (Ib/acre) (mg/kg)
Arsenic 75 41 37 41
Cadmium 85 39 35 39
Chromium 3000 3000 2700 1200
Copper 4300 1500 1350 1500
Lead 840 300 270 300
Mercury 57 17 15 17
Molybdenum 75 18 16 - 18
Nickel - 420 420 378 420
Selenium 100 100 90 100
Zinc 7500 2800 2520 2800




G9

Bergen County Utilities Authority
‘Water Pollution Control Division

Table 3-4

Comparison of Sludge Quality Criteria with BCUA's Sludge Quality

- 40 CFR Part 40 CFR Part NJDEP Class | NJDEP Class BCUA's Yearly
503 Pollutant 503 Pollutant "A" Land "B" Land Average 1994
Ceiling Concentrations Application Application Sludge Quality
Concentrations Criteria Criteria
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Arsenic 75 41 10 10 1.8
Cadmium 85 39 20 40 12.4
Chromium 3000 1200 1000 1000 311
Copper 4300 1500 600 1200 568
Lead - 840 -300 2400 4800 120
Mercury 57 17 10 10 0.6
Molybdenum 75 18 No Limit No Limit 7.4
Nickel 420 420 - 625 1250 206
Selenium 100 36 No Limit No Limit 1.1
Zinc 7500 2800 1200 2400 623




Pretreatment Program to ensure that industrial dischargers are
complying with permit limitations. The activities of the Industrial
Pretreatment Program related to the achievement of sludge quality
| goals are described in greater detail in Section 3.3.1 of this report.

The concentrations of metals in the BCUA's sludge were also below
the Pollutant Concentrations during all of 1994 and 1995 to date.
While the concentrations of these metals might be below the
limitations, continued enforcement of the Industrial Pretreatment
Program is necessary to insure continued compliance. As long as the
sludge produced by the BCUA can meet the Pollutant Ceiling
Concentrations, land application alternatives can be considered
whether or not the Pollutant Concentrations are met. However,
meeting the "Exceptional Quality" criteria will allow the BCUA to
exploit more markets for beneficial reuse and reduce sludge disposal -
costs.

One important factor to consider is that sludge may not be applied
to a land application site at a rate that exceeds the agronomic rate
for the sludge. The agronomic rate is the ratio of the nitrogen used
by the crop grown on the application site to the available nitrogen in
the sludge. This rate is designed to provide the amount of nitrogen
needed by the vegetation while minimizing the amount of nitrogen
that leaches throughout the soil to contaminate groundwater. For
most land applications sites, the agronomic rate will limit the amount
of sludge that can be applied to an ~area, not the Cumulative
Pollutant Loading Rates.

A major issue for every generator of s‘ludge choosing beneficial reuse
as a disposal alternative will be the individual state requirements
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that are'prornulgated as a result of the 40 CFR Part 503 regulations.
Many states have issued sludge use and disposal regulations based
on local concerns that contain more stringent numerical limits and
additional regulated pollutants. Many states, including New J ersey,
have expressed a reluctance to adopt the 40 CFR Part 503 rule as
written. While states may not adopt limitations that are less
stringent than the 40 CFR Part 503 regulations, they may choose to
adopt more stringent limitations- for some or all pollutants. In
addition to the 40 CFR Part 503 criteria, Table 3-4 presents the -
NJDEP Class "A" and Class "B" Land Application Criteria adopted in
1987. This data reveals that the BCUA sludge quality is acceptable
for beneficial reuse according to both federal and state standards.

In addition to the pollutant limitations, the 40 CFR Part 503 rule
establishes strict requirements for pathogen reduction and vector |
attraction reduction. Pathogens are organisms such as bacteria,
viruses, protozoa and intestinal parasites that are capable of causing
disease. Vector attraction is the characteristic of sewage sludge that
attracts rodents, flies, mosquitos or other organisms capable of
transporting infectious agents. Pathogen content and vector
attraction are characteristics of sewage sludge that directly affect the
potential of sewage sludge use or disposal to compromise public
health. The pathogen reduction and vector attraction reduction
requirements in the 40 CFR Part 503 rule are designed to ensure
that the use and disposal of sewage sludge in land application or
surface disposal sites does not endanger public health.

The control of pathogens in sewage sludge is not a new concept.
Prior to the 40 CFR Part 503 rule, sewage sludge pathogen control
was demonstrated through the use of certain treatment processes
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that provided the required level of pathogen reduction. For instance,
regulations adopted by the NJDEP in the 1987 New Jersey State
Sludge Management Plan pertaining to the land application of sludge
in New Jersey specify that sludges must be treated with a Process to
Significantly Reduce Pathogens (PSRP) or a Process to Further
Reduce Pathogens (PFRP) as per 40 CFR Part 257. Anaerobic
digestion of sludge is one of the processes that satisfies the definition
of PSRP. Chemical stabilization is considered a PFRP process.

The 40 CFR Part 503 pathogen reduction alternatives do not specify
the type of processes to be used to eliminate the pathogens. Any
process that meets the pathogen density and vector attraction
reduction performance levels and operating parameters can be used.
Laboratory monitoring of pathogen densities to demonstrate
pathogen reduction will be required to ensure the reliability of the
sludge treatment process. Sludges that are acceptable for land
application are classified as either Class A or Class B. This
classification system is not to be confused with the NJDEP
classiﬁcation system based on pollutant concentrations which uses
the same nomenclature. Sludge not meeting the Class A or Class B
pathogen criteria are considered unsuitable for land application
according to the 40 CFR Part 503 rule.

In order for sludge to be classified as Class A with respect to
pathogens, the sludge must meet the requirements of one of six
treatment alternatives. All the Class A pathogen reduction
alternatives require that the sewage sludge meet specific limitations
for fecal coliform and Salmonella concentrations. These criteria must
be met at the tifne the sludge product is land applied. The six

alternatives 'encompass a wide range of operational possibilities
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including alkaline stabilization and other PFRP methods.
Requirements for Class B sludge are less stringent than the Class A
requirements. Class B sludge must meet one of three criteria and
‘must be land appiied according to certain site restrictions.

Vector attraction reduction criteria are separate from but related to
the pathogen reduction criteria. Land application of sewage sludge
requires the implementation of one of eleven vector attraction
reduction alternatives. Most of the alternatives chosen to achieve
Class A or B pathogen reduction criteria will also satisfy the vector

attraction reduction requirements.

The future of the BCUA sludge management program depends on
producing a high quality sludge with more land application
possibilities and fewer restrictions imposed on it than a poorer -
quality sludge Sludge can no longer be regarded as a waste material
to be disposed of indiscriminately, but must be considered a product
to be used beneficially. As such, the quality of this product must be
of paramount importance to any generator of sludge planning on

exploiting a beneficial use sludge management strategy.

3.4 Water Quality Act of 1987

The Federal Water Pollution Control Act of 1972 resulted in virtually all municipal
wastewater treatment facilities being upgraded to secondary treatment. The
Clean Water Act of 1977 strengthened the standards for industrial dischargers
and provided municipal treatment facilities with the means to control pollutants
entering their plants. Despite the progress made in these areas of water pollution
control, many water bodies had still not attained a full range of desirable uses.

Furthermore, many states had failed to promulgate the water quality standards
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for toxic pollutants mandated in the Federal Water Pollution Control Act of 1972.
Wlthout justifiable water quality standards for toxics, the states cannot develop
permit limitations for dischargers to surface waters for toxic pollutants.

With the passage of the Water Quality Act of 1987, water quality-based standards
once again assumed a regulatory role equé.l to that of the technology-based
standards. The individual states were given stringent deadlines by which water
quality standards for toxic pollutants were to be developed and adopted. Where
data was insufficient to develop water quality standards for specific chemicals,
states were to use biomonitoring techniques to develop whole effluent toxicity
limitations for dischargers. In a whole effluent toxicity test, organisms are
exposed to increasing dilutions of a wastewater effluent to observe the toxic effects
on the organisms. This federal program resulted in BCUA having to perform the
costly Toxicity Reduction Evaluation described below.

The Act also directed the USEPA to develop national water quality standards for
toxic pollutants. States that failed to meet the deadlines for developing their own
standards were required to adopt the national standards. New Jersey, as one of
the states which had failed to develop surface water quality standards for toxics,
adopted the national standards on December 6, 1993. As a result, the national
standards for pollutants such as metals and organic compounds now apply to the
Hackensack River. If the concentrations of any of the listed pollutants in the
Hackensack River exceed the water quality standard for that pollutant, then the
state may develop NJPDES permit limitations for dischargers to the Hackensack
River, including the BCUA.

Another important program mandated by the Water Quality Act of 1987 is the
‘National Estuary Program. This program was established to promote long-term
planning and management in nationally s1gmﬁcant estuaries threatened by
pollution development or overuse. The states participating in the program must
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prepare comprehensive management plans for the regions which address
pollution control, public education and pollution prevention. The goal of the
prog'rafn is to manage estuaries and the tributaries that drain into estuaries as
one ecosystem. To accomplish the program goals, working partnerships are
encouraged among federal, state and local govei'nments, iridustry, public interest
groups and the scientific community. The New York/New Jersey Harbor is one
of the systems that has been included in the National Estuary Program. All point

source discharges to this estuary, including the BCUA, are 1mpacted by this
program.

3.4.1 Toxicity Reduction Evaluation

The Federal Water Pollutioﬁ Control Act of 1972 established the
national policy of eliminating the discharge of toxic pollutants in
toxic amounts. The traditional approach to achieving this goal is the
chemical-specific approach, whereby individual pollutants are
identified and their effects on feceiving systems are evaluated using
toxicological data. Presumably, toxicants causing or suspected of
causing damage to receiving systems would be controlled through
NPDES permits. Using this approach, most efforts were concentrated
on the 126 priority pollutants listed by the USEPA as the most
serious environmental threats.

The USEPA recognized certain hmitatlons in the chemical- -specific
approach. Toxicological data obtained for single pollutants does not
account for the combined effects of multiple toxicants on aquatic
" organisms. Many pollutants, especially organic pollutants, are toxic
below the levels that can be tested using traditional laboratory
analytical techniques. Furthermore, many pollutants produced by
large chemical and pharmaceutical industries are protected trade
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secrets, and their chemical composition may not be known, much
less analyzed. For these reasons, the USEPA has developed guidance
for conducting whole effluent toxicity testing to control the discharge
of toxic pollutants. The USEPA has given the states much flexibility

in developing their own toxicity testing programs.

Since 1985, the NJDEP has required the BCUA to measure the
toxicity of the wastewater treatment plant effluent using bioassay
procedures. In a bioassay, organisms such as .algae,
macroinvertebrates, or fish are exposed to a wastewater treatment
plant effluent for a prescribed time period. The response of the
organisms to the effluent at the end of the period is observed and
statistical procedures are used to calculate the toxicity of the effluent
relative to a standard. The response measured in the test is usually
the death of the organism, but sublethal endpoints such as growth -

or fecundity are also used to measure toxicity. -

- The NJPDES permit issued by the NJDEP in 1985 required the BCUA
to conduct quarterly testing of both acute and chronic toxicity using
the macroinvertebrate Mysidopsis bahia. Acute toxicity refers to the
short-term effects of an effluent on the test organisms while chronic
toxicity refers to the long-term effects of the effluent on the test -
organisms. Acute toxicity is expressed as an LC,,, the concentration
of effluent that results in the death of 50% of the test organisms
within the test period, usually 96 hours. Chronic toxicity is
expressed as a No Observed Effect Concentration (NOEC), the highest
concentration to which the organisms are exposed that causes no
adverse effect on the test organisms during a seven 'day period. The
minimum New Jersey state standard for acute toxicity is LC,, > 50%
effluent. The standard for chronic toxicity is dependent upon the
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dilution of the effluent in the particular receiving water into which
the treatment plant effluent is discharged.

The early acute toxicity data submitted to the NJDEP indicated that
the BCUA treatment plant effluent frequently violated the minimum
state standard. Therefore, the NJDEP required the performance of
a Toxicity Reduction Evaluation (TRE) as a condition of the NJPDES
permit which became effective on March 1, 1990. A TRE is a
complex study designed to identify and remove the pollutants
causing effluent toxicity. The USEPA has described the methods for
conducting a TRE in vaﬁous guidance manuals published in the late
1980s. The test procedures used in a TRE are highly specialized,

and are therefore, both difficult and expensive to perform. Complex
bioassay testing is conducted to characterize the effluent tox1c1ty and
subsequent laboratory analytical procedures are applied to identify -
and confirm the presence of specific pollutants.

The BCUA was required to identify and remove the factors causing
acute toxicity by June 4, 1992 at which tirﬁe the NJPDES acute
toxicity permit limitation of LC,, > 50% became enforceable. During
the performance of the TRE, the BCUA experienced some difficulty
identifying the specific pollutants causing effluent toxicity. The first
phase of the TRE revealed that ammonia was the primary contributor
to effluent toxicity. The results suggested that other toxicants were
also present, but the ammonia had a masklng effect on the minor
toxicants that made their identification impossible. Furthermore, the
ammonia tbxicity was exacerbated by the use of laboratory test
conditions that did not adequately control pH dnft Since ammonia
is more toxic at hlgh PH than low pH, it was important to develop an
appropriate test protocol to control PH during toxicity tests. A
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modified tesf protocol was developed and approved by the NJDEP in
September 1992, which allowed the BCUA to more accurately
estimate the acute toxicity of the effluent.

Despite the test protocol modification, the BCUA was unable to
identify specific toxicants other than ammonia. However, during this
period, the quality of the BCUA effluent improved significantly. In
addition to the modification of the testing methods, the impfovement
has been attributed to the following factors:

°* . Continued development, implementation and enforcement of the
Industrial Pretreatment Program:;

* Development of public education, pollution prevention and
household hazardous waste collection programs; and

. Reducfion in the number of industrial users discharging to the -
BCUA.

Table 3-5 presents the results of the BCUA's acute and chronic whole
effluent toxicity tests since 1990. Bioassay monitoring for acute
toxicity indicates the BCUA effluent has been in compliance with the
NJPDES permit limitation of LCy, > 50% effluent since March 1993,
On December 13, 1994 the BCUA received correspondence from the
NJDEP acknowledging continued compliance with the acute toxicity
permit limitation and allowing the BCUA to discontinue the TRE.

Since pollution control regulations in New Jersey mandate penalties
and fines of up to $50,000 per day for even one permit limitation
excursion, compliance with the acute toxicity limitation was an
important achievement for the BCUA. The programs responsible for

improvement of the effluent should be continued. However, some
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BERGEN COUNTY UTILITIES AUTHORITY
4 TABLE 3-5
SUMMARY OF MYSID BIOASSAY DATA

ACUTE TOXICITY CHRONIC TOXICITY

DATE 96-hr LC50 7-d NOEC 7-d LOEC
(%) (%) (%)
JANUARY 1990 45 - ND ND
FEBRUARY 1990 28 ND ND
JULY 1990 100 ND ND
AUGUST 1990 100 ND ND
SEPTEMBER 1990 . 100 ND ND
OCTOBER 1990 62 ND ND
NOVEMBER 1990 6 ND ND
DECEMBER 1980 17 ND ND
JANUARY 1991 36 ND ND
FEBRUARY 1981 62 125 25
MARCH 1991 29 50 100
APRIL 1991 ag 50 100
MAY 1991 , 62 25 50
JUNE 1991 40 12.5 25
JULY 1991 78 50 100
AUGUST 1991 100 _ 25 50
SEPTEMBER 1991 68 6.25 12.5
OCTOBER 1991 58 25 50
NOVEMBER 1991 100 25 . 50
DECEMBER 1991 ' 78 30 50
JANUARY 1992 66 6.25 12.5
FEBRUARY 1992 a5 12.5 25
MARCH 1992 64 6.25 125
APRIL 1992 60 6.25 125
MAY 1992 58 a3 50
SEPTEMBER 1992 * 73 50 , 100
DECEMBER 1992 48 50 100
MARCH 1983 57 25 33
JUNE 1983 61 12.5 25
SEPTEMBER 1993 91 125 25
DECEMBER 1983 81 50 100
MARCH 1994 100 33 50
JUNE 1994 69 50 100
SEPTEMBER 1994 o1 125 25
DECEMBER 1994 81 50 : 100

* My;idopsis bahia acute tests performed according to
modified NJDEP protocol after September 1992.
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additional toxicity issues remain unresolved.

Within the next year, the BCUA may expect the NJDEP to issue an
| enforceable NJPDES permit chronic toxicity limitation. Available
data indicates that the BCUA effluent exhibits sporadic chronic
toxicity and it is likely that the BCUA will be required to initiate a
chronic TRE to comply with the chronic toxicity permit limitation. It
is possible that some steps may be taken before the issuance of a
chronic toxicity permit limitation, such as the development of a
chronic toxicity test protocol modification, which will preclude the
necessity of initiating a chronic TRE. The BCUA established a
cooperative relationship with the NJDEP durihg the acute TRE,
which is expected to continue during the resolution of these chronic
toxicity issues.

3.4.2 New York/New Jersey Harbor Estuary Program

The New York/New Jersey Harbor Estuary encompasses the waters
of the New York/New Jersey Harbor and all of the tributaries that
drain into it. With a surface area of approximately 300 square miles,
the region includes the Hudson River, the Passaic River, the East
River, the Harlem River, the Hackensack River, the Raritan River, the
Arthur Kill, the Kill Van Kull, Jamaica Bay, Newark Bay, Raritan Bay
and many other minor tributaries. The €cosystem supports a great
diversity of aquatic life and serves as a breeding ground for many
species of fish and wildlife. The region also has commercial
significance as an industrial base for the New York Metropolitan
Area. Since the area is important as both an ecological and economic
resource, the New York/New Jersey Harbor Estuary became a
candidate for inclusion in the National Estuary Program established
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by the Water Quality Act of 1987. Since the inclusion of this
ecosystem in the program, an array of federal, state and local
agencies in both New York and New Jersey have coordinated their
management efforts under the auspices of the New York/New Jersey
Harbor Estuary Program (HEP).

The HEP has drafted a - Comprehensive Conservation and
Management Plan (CCMP) for the New York/New Jersey Harbor
which describes all of the water pollution control objectives for this .
system. Some of the items in the CCMP, such as the control of
floatables from combined sewer overflows, do not have immediate
significance for the BCUA. A few issues addressed in the CCMP,
however, have required the participation of the BCUA and other
wastewater treatment agencies in New Jersey. These issues include
the discharge of toxic pollutants and the discharge of nutrients into -
the New York/New Jersey Harbor. Nutrient issues are discussed
separétely in Section 3.5.1 of this report.

As directed by the Water Quality Act of 1987, the USEPA has
developed national watér quality standards applicable to all surface
waters for toxic pollutants, including metals and organic
contamlnants The HEP has identified impairments to aquatic life in
the New York/New Jersey Harbor Estuary and has determined that
metals and organic contaminants are contributing to the observed.
degradation. Preliminary studies conducted by the USEPA have
indicated that copper, lead, mercury and nickel exceed ’the existing
water quality criteria in these waters. Since water quality criteria are
developed to protect aquatic life from toxic effects, pollutants that
exceed these criteria need to be controlled. The HEP also suspects
that polychlorinated biphenyls (PCBs) and dioxin are contaminating
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the Estuary, but additional studies are needed before their effects
can be evaluated.

Since metals have been identified as Estuary contarhinants, the HEP
has investigated the sources of metals so that controls can be
- implemented. These sources include industfy, stormwater outfalls,
combined sewer overflows, and wastewater treatment plant
discharges in both New York and New Jersey. The HEP has
undertaken a complex sampling and computer modeling program to
evaluate the sources of toxic pollutants. Much of the data and
computer modeling has been supported by the New York City
Department of Environmentél Protection (NYCDEP) which is
responsible for all wastewater treatment plants, combined sewer
overflows and stormwater outfalls in New York City. The conclusions
drawn to date are based on computer models that predict which -
sources of fnetals are likely to be in excess of water quality criteria in’
the New York/New Jersey Harbor. While empirical data enhances
the accuracy of the computer models, direct sampling of pollutant
sources is difficult and costly to perform. The HEP has relied on the
data provided by the NYCDEP to develop pred_ictioris of the behavior
of metals in the Estuary using limited information regarding the

actual contributions of wastewater treatment facilities in New Jersey.

The HEP has used the results of these metals studies to develop Total
Maximum} Daily Loadings (TMDLs) for copper, lead, mercury and
nickel which describe the maximum amount of each metal which can
be introduced into the New York/ New Jersey Harbor that allows the
applicable water quality criteria to be achieved. The TMDLs will then
be allocated to the various metals sources, such as industry or
stormwater. . Referred to as Waste Load Allocations (WLAs), these
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allowable loadings for each source are based upon the results of
predictive computer modeling. It is important to note that in the
absence of real data, conservative assumptions are made about the
nature of the metals source that tend to overestimate the impact of

the source on the Estuary.

‘The results of the TMDL and WLA studies indicated that wastewater

treatment plants are the largest single source of the metals of
concern. The computer modeling evaluatiéns also suggested that
dischargers to the New Jersey tributaries seem to be contributing a
greater loading of metals to the system than the dischargers to the
New York waters. The NYCDEP has been an active participant in the
development of the computer model on which these conclusions are
based arid provided much of the supporting data. There is some
indication that data deficiencies for the New Jersey waters coupled
with conservative assumptions regarding the discharge of metals
from wastewater treatment plants in New Jersey are responsible for
the apparent discrepancies. This discrepancy can lead to the
development of an inappropriate metals loading allocation which, in
turn, could result in overly restrictive permit limitations for New
Jersey dlschargers

Since it appeared that dischargers in New Jersey contribute
unacceptable loadings of metals to the Estuary, the wastewater
treatment agencies discharging to the Estuary waters and tributaries
were targeted for mitigation. On July 21, 1993 the USEPA issued a
directive to eleven New Jersey wastewater treatment plants
discharging to the waters of the New York/New Jersey Harbor
requiring that each facxhty perform a complex study of the sources
of metals in the collection system and the fate of metals in the
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treatment process. The studies were to include a review of Industrial
Pretreatment Program requirements, an analysis of metals
discharged through combined sewer overflows, and a review of the
wastewater treatment process to optimize metals removals. The
directive also included a requirement to conduct influent and effluent
sampling and analyses for PCBs and dioxin using highly specialized
léboratory analytical techniques, referred to as “clean” techniques.

The metals study requestéd by the USEPA was comprehensive and
necessitated an analysis of inetals sources over which New Jersey
wastewater treatment agencies have limited jurisdiction, such as
combined sewer overflows. Furthermore, certain aspects of the
study_, especially treatment process optimization for metals removal,

were in conflict with other programs, such as beneficial use of

sludge. The magnitude of the implications for dischargers in New -

Jersey prompted the affected agencies to form a consortium known
as the New Jersey Harbor Dischargers Group (NJHDG). The NJHDG
is comprised of the following agencies:

* Bergen County Utilities Authority

* Edgewater Municipal Utilities Authority

* Hoboken/Union City/Weehawken Sewerage Authority
* Joint Meeting of Essex and Union Counties
¢ Linden Roselle Sewerage Authority

* Middlesex County Utilities Authority

* North Bergen Municipal Utilities Authority

* Passaic Valley Sewerage Commissioners

* Rahway Valley Sewerage Authority

* Secaucus Municipal Utilities Authority

* West New York Municipal Utilities Authority
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The NJHDG members have been working together to satisfy the
requests for information related to the HEP studies. The eleven

agencies devéloped a legal mechanism to obtain the laboratory

- services for the PCBs and dioxin analyses through a joint contract.

The economy of scale enabled the NJHDG to obtain the laboratory
services at a significant cost savings.’ Furthermore, the quality of the
data provided was actually improved by working together because
factors such as inter-laboratory variability were eliminated. The data
for PCBs and dioxin will be used by the HEP to determine whether
these organic compounds are likely causes of aquatic life
impairments in the Estuary. The NJHDG will be completing the
study and submitting the final report to the USEPA by June 30,
1995. Unfortunately, the iss‘ues related to the metals studies have

proven more complex for the New Jersey dischargers.

One of the primary goals of the NJHDG was to open a dialogue with
the USEPA to gain insight into the TMDL and WLA studies and their
implications for New Jersey dischargers. The USEPA indicated that
the studies would be used as the basis for future permit limitations
for each agency. Since the data on which the TMDL and WLA
studies were based are flawed with respect to New Jersey
dischargers, the USEPA indicated that the NJ HDG would be given an
opportunity to supplement the metals data for the New Jersey side
prior to the issuance of final permit limitations. The NJHDG has
contracted a technical advisor to supplement the metals data for the
New Jersey tributaries so that the metals loading allocations can be
recalculated. A reevaluation of the current water quality of the New
Jersey tributaries and the metals loadings from the New Jersey
dischargers may reveal that the existing effluent quality of the
NJHDG member agencies is consistent with the goals of the HEP. If
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S0, costly mitigation measures to control metals discharges can be
avoided. ‘

The techhical advisor contracted by the NJHDG developed a scope of
work for the metals monitoring to be conducted in the ambient
environment in and afound the New Jersey tributaries and has
initiated the first phase of sampling. Subsequent phases of the study
will include more extensive sampling of the ambient environment and
sampling of the individual wastewater treatment plant effluents. The .
USEPA and the NJDEP are in the process of developing NJPDES
permit limitations for each discharger for copper, lead, mercury and
nickel based on existing effluent quality. Permits are expected to be
modified to include the limitations sometime during 1995. More
stringent limitations will not be developed unless the results of the
NJHDG studies indicate that they are necessary for the protection of
water quality in the New York/New J ersey Harbor. The NJHDG
members are fortunate to have gained the opportunity to revisit the

metals allocations prior to the development of overly stringent permit
limitations.

While the resolution of the metals loading allocation is the issue
which precipitated the formation of the NJHDG, this group intends
to continue addressing water quality issues as a unit. Working as a
group seems to be an effective way to reduce costs and disseminate

information. Continuing to participate is in the best interests of the
BCUA. |

3.5 Regulatory Issues Impacting Future Capital Projects

In recent decades, the pollution control responsibilities of wastewater treatment
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agencies have expanded to encompass pollutants and pollution sources that
traditional secondary wastewater treatment facilities were not designed to treat.
Some of these pollutants, such as metals, rriay be addressed through programs
such as the IPP, or the Household Hazardous Waste Collection Program
sponsored by the BCUA's Solid Waste Division. Other water pollution problems,
such as nutrients, can be mitigated only through the construction of new
facilities. A description of the regulatory programs which may require the
construction of capital facilities is provided below. Since no long-term solution
to these issues has been determined, it is important to insure that actions taken

by the BCUA to address these issues are technically sound and fiscally
responsible.

3.5.1 Nutrient Issues

A secondary wastewater treatment plant is desigried to treat -
carbonaceous BOD and solids. Treatment plants that are designed-
to treat nitrogen or phosphorus compounds in addition to BOD and
solids are considered tertiary treatment plants, or advanced
wastewater treatment plants. Nitrogen and phosphorus, which are
referred to as nutrients, are products of human biological processes
and are normal constituents of wastewater treatment plant effluent.
When discharged to surface waters, nutrients can cause numerous
water quality problems which can impact the desired use of the water
body. For this reason, the USEPA has developed a comprehensive
management program for nutrients discharged to surface waters.

While nitrogen and phosphorus are both nutrients that can impact
water quality under certain conditions, phosphorus tends to cause
greater water quality degradation when discharged to a freshwater
system, such as a stream or lake. Since the BCUA treatment plant
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discharges into the lower Hackensack River, which is a saline tidally
influenced estuary, it is unlikely that the BCUA will be required to
reduce the amount of phosphorus in the treatment plant effluent.
Therefore for the purposes of this report on issues affecting the

BCUA, the discussion of nutrient issues will be limited to nitrogen.

Excessive nitrogen discharged to a receiving water can result in
the followmg water quality problems:

1. Depletlon of dlssolved oxygen caused by nitrification;
2. Eutrophication; and
3. Ammonia toxicity.

Just as bacterial decomposition of the carbonaceous organic
components of a wastewater depletes dissolved oxygen in a rece1v1ng

water, the process of nitrification, which converts ammonium (NH,") |
to nitrate (NO;) also creates oxygen demand. Eutrophication, which
is defined as excessive‘ algal growth, can also lower the dissolved
oxygen levels of surface waters. When a body of water becomes
eutrophied, algae proliferate and deteriorate the appearance of
previously clear waters. As the algae die, their decomposition
consumes oxygen, creating a condition known as hypoxia. Hypoxia
can damage aquatic life and cause fish kills if dissolved oxygen
-~ concentrations fall below a level that can support respiration.
Nitrogen may also cause toxic effects in fish and other aquatic life if
concentrations of ammonia-nitrogen (NH,p) in surface waters rise
above toxic levels. '

The regulation of nitrogen discharged to surface waters presents
some technical challenges for the USEPA. The Clean Water Act of
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1977 and the Water Quality Act of 1987 directed the USEPA and the
states to classify all waters according to their designated uses and
develop water quality criteria for pollutants which insure that the
designated use of each water body will be realized. The impacts of
nitrogen discharges on a receiving water tend to be site-specific.
Therefore, the states rely on computer modeling evaluations and
water quality studies specific to a water body to determine the effects
of nitrogen on the system These studies are used by permitting
authorities to -develop waste load allocations for nitrogen which
describe the amount of nitrogen a receiving system can assimilate
while still sustaining the designated use of the water body. Permit
limitations are developed for dischargers to the system based on the
results of the waste load allocation modeling. The quality of the data
used to conduct the water quality studies and waste load allocation
modeling can impact the final permit limitations which are 1mposed '

on point source dischargers to a receiving water.

During the 1970s the NJDEP attempted to classify all surface waters
in New Jersey using a watershed approach which divided the state
into regional water quality management districts. The BCUA, as a
discharger to the lower Hackensack River, was incorporated into the
Northeast Water Quality Management Plan which was drafted by the
NJDEP in the late 1970s. This plan was developed to describe the
effects of all pollutant sources, including industrial dischargers,

power generating plants, storm water sources, combined sewer
overflows, and wastewater treatment plants, on the water quality of
the region. Field sampling and water quality modeling of the
Hackensack River was conducted by the NJDEP during the
development of the Northeast Water Quality Management Plan to
address dissolved oxygen deficits caused by nitrogen discharges from
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point sources, including the BCUA. The study concluded that,
among other mitigation strategies, stringent permit limitations for

nitrogen should be imposed on the BCUA wastewater treatment plant
 effluent to insure acceptable dissolved oxygen levels in the lower

Hackensack River. This conclusion had costly implications for the
BCUA.

In the 1970s, a few events occurred within a short period of time
which forced the BCUA to address nutrient issues. The Northeast
Water Quality Management Plan, and its subsequent revisions
adopted in the mid-1970s, defined the required effluent limitations
for the BCUA as follows:

Biochemical Ammonia Suspended Dissolved
Oxygen Demand ' Solids Oxygen
(mg/1) (mg/1) (mg/1) (mg/1)
16 A 4 16 6

During this period, the BCUA had agreed to provide sewer service to
the Northern Valley and Pascack Valley municipalities to.protect the
Hackensack Water Company reservoirs from contamination caused
by failing septic systems. The treatment plant subsequently had to
be expanded to accommodate the increased flow. The Federal Water
Pollution Control Act of 1972 provided funding for the construction,

expansion and modernization of wastewater treatment plants, so the
BCUA applied for grant money to expand the treatment plant from 50
mgd to 75 mgd. The USEPA approved the grant proposal, but
attached a condition to the grant requiring the BCUA to evaluate:

"higher levels of treatment versus the relocation of the existing
outfall in order to meet applicable water quality standards and
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submit a completed facilities plan approvable to the NJDEP and
the USEPA and then proceed to design and construct the
necessary wastewater treatment works."

The "higher level of treatment" that the BCUA had to evaluate was
advanced wastewater treatment that would enable the BCUA to meet
the limitations included in the Northeast Water Quality Management
Plan. While the BCUA questioned. the technical validity of the
limitations, the grant condition did not permit the BCUA to challenge
or revisit these li'mitations.. To satisfy the grant condition, the BCUA ,
contracted Clinton Bogert Associates to study the costs and benefits
associated with advanced wastewater treatment and outfall
relocation. Clinton Bogert Associates determihed that it would be
more cost-effective for the BCUA to relocate the outfall to the Hudson
River than to construct an advanced wastewater treatment plant.
The recommendations were incorporated in the report entitled -

itional W Tr nt Facilities which was submitted to the
NJDEP in 1984. The estimated cost for relocating the outfall to the
Hudson River was approximately $50,000,000.

The NJDEP did not issue formal comments on the report. However,
the NJDEP issued a major modification to the BCUA's NJPDES
permit in 1985 which mandated that the BCUA comply with the
Northeast Water Quality Management Plan. Because the expenditure
required to construct an advanced wastewater treatment plant or to
relocate the outfall to the Hudson River was so exorbitant, the BCUA
adjudicated the permit and requested an opportunity to reevaluate
the limitations. The BCUA and the NJDEP became parties to an
Administrative Consent Order (ACO) which allowed the BCUA to
perform a water quality study of the Hackensack Riirer to reevaluate
the limitations. The BCUA contracted Clinton Bogert Associates to
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conduct the field sampling and computer modeling necessary to
develop appropriate limitations and to recommend the mitigation
steps that would enable the BCUA to meet the regional water quality
goals of the NJDEP. As specified in the ACO, the report entitled
Im Analysis of Sewage Treatment Plant Dischar: n the Water
Quality of the Lower Hackensack River was submitted to the NJDEP
in 1990. The study concluded that relocation of the outfall to a point
below the confluence of Berry's Creek would improve the water
quality of the Hackensack River sufficiently and that advanced
wastewater treatment or other mitigation was unwarranted. The
NJDEP required some revisions to the report, and the response was
provided in 1992.

- The NJDEP issued a revised NJPDES permit to the BCUA in 1990.
The ACO was incorporated into the permit as a permit condition, buf
by 1990, most of the milestones in the ACO had been fulfilled. The
permit did not contain a numeric limitation for ammonia, despite the
extensive study of the lower Hackensack River. The passage of the
Water Quality Act of 1987 resulted in the development of the
National Estuary Program, which has apparently superseded the
NJDEP's nutrient program for the lower Hackensack River.

The National Estuary Program was established by the Water Quality
Act of 1987 to promote long-term planning and management in
nationally significant estuaries threatened by pollution, development
or overuse. The States participating in the program must prepare
comprehensive management plans for the regions which address
pollution control., public education and pollution prevention. The
goal of the program is to manage estuaries and the tributaries that
drain into estuaries as one ecosystem. To accomplish the program
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goals, workihg partnerships are encouraged among federal, state and
local governments, industry, public interest groups and the scientific
community. The New York/New J ersey Harbor is one of the systems
that has been included in the National Estuary Program Point
source dischargers to the waters and tributaries of the New
York/New Jersey Harbor have recently begun to participate in some
of the studies being conducted in this system. ‘

The New York/New Jersey Harbor system includes the Hudson River,
Passaic River, Hackensack River. East River, Harlem River, Raritan
River, the Arthur Kill, the Kill Van Kull, Newark Bay, Jamaica Bay, |
New York Bay, Raritan Bay, and numerous smaller tributaries.
Given the complexity of the region and the multi-jurisdictional
political landscape, an array of regulatory agencies have coordinated
their management efforts under the auspices of the New York/New
Jersey Harbor Estuary Program (HEP). The goal of the HEP is to
establish and maintain a productive ecosystem with full beneficial
uses. The HEP has coordinated numerous studies to address toxic
loadings and nutrient loadings to the New York/New Jersey Harbor
from various sources, including wastewater treatment plants in both
New York and New Jersey. Since the USEPA funding for these
studies is limited, state and local agencies have been required to
contribute to data collection and computer modeling efforts to
support the HEP studies. Recently, the eleven wastewater treatment
plants in New Jersey discharging to the waters and tributaries of the
New York/New Jersey Harbor have been required to supplement data
collection efforts for both toxics and nutrients. In response, the
BCUA and the other New Jersey discharges formed a consortium
known as the New Jersey Harbor Dischargers Group (NJHDQG) to

provide a unified and cost- effective approach to the studies required
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by the USEPA and the HEP.

During the 1980s, frequent shellfish harvesting bans and beach
closings in the New York/New Jersey Harbor and New York Bight led
to the formation of the New York Bight Restoration Program to study
the water quality degradation occurring in the region due to
pollution. A number of technical reports were produced which
identified many major use impairments due to pollution. When the
HEP was organized in the early 1990s, the New York Bight
Restoration Program efforts were incorporated into the HEP
comprehensive management program. The HEP used the previous
studies as a baseline for examining water quality degradation in the
region including one study which suggested that wastewater
treatment plant discharges into the East River were resulting in
hypoxia problems in the Long Island Sound. Studying the impacts -
of the New York City wastewater treatment plants on the water
quality of the New York/New Jersey Harbor, the New York Bight and
the Long Island Sound became a priority for the HEP.

The New York City Department of Environmental Protection
(NYCDEP) is responsible for the operation of fourteen wastewater
treatment plants located in New York City. The relationship between
the New York City treatment plants and hypoxia in the New
York/New Jersey Harbor and the Long Island Sound is a concern for
the NYCDEP since mitigation strategies such as treatment plant
upgrades, advanced wastewater treatment or outfall relocation
require costly construction. To avoid the needless construction of
new facilities, the NYCDEP is funding the development of a computer
model for nutrients, referred to as the System-Wide Eutrophication
Model (SWEM), which describes the interaction between nutrient
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loadings from various point and non-point sources and hypoxia
throughout the New York/New Jersey Harbor, the New York Bight

and the Long Island Sound. The NYCDEP intends to use the mode]
" as a long-ierm facilities planning tool to determine if nitrogen
mitigation is necessary for the New York City treatment plants and"
to predict which mitigation options would prove most effective. The
cost to the NYCDEP to develop the SWEM is approximately
$20,000,000.

While the nutrient model has been funded almost entirely by the
NYCDEP, the USEPA and the HEP afe»-providing the regulatory
oversight for the model development to insure that the conclusmns
drawn from the effort are techmcally sound. Furthermore, upon
completion of the SWEM, the USEPA intends to utilize the model to
develop waste load allocations for nutrients and calculate permit
limitations for dischargers to the system. The NYCDEP has agreed
to fund the collection of nutrient data needed to develop the model,
including sampling of the ambient environment and the New York
City wastewater treatment plant effluents. Based on a technical
evaluation of the SWEM, however, the HEP has determined that data
is also required from u\/astewater treatment plants discharging to the
tributaries in New Jersey to properly estimate the loadings from these
sources. Since data collection in New Jersey is outside the scope of
responsibilities of the NYCDEP, the USEPA has intervened and is
requiring that the dischargers in New Jersey supplement the
NYCDEP data collection effort. Each of the eleven wastewater
treatment plants in New Jersey which comprise the NJHDG received
a 308 letter from USEPA in January 1995 directing the NJHDG
members to supply nutrient data for the wastewater treatment plant
effluents and the ambient environment in and around the New Jersey
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tributaries. A 308 letter is a demand for information from the USEPA
which is allowed under Section 308 of the Clean Water Act of 1977.
Failure to comply may result in enforcement action from the USEPA.
The NJHDG is currently contracting the services necessary to provide
the information.

When the SWEM is completed, the USEPA will use it to develop a
waste load allocation for nitrbgen for the New York/New Jersey
Harbor. The waste load for nitrogen will then be allocated .to the .
various point and non-point sources of nitrogen to the estuary. The
allecation for the BCUA and the other wastewater treatment plants
will be translated into NJPDES permit limitations for ammonia and
possibly other forms of nitrogen. If the BCUA receives a stringent
ammonia limitation in the next issuance of the NJ PDES permit, some
of the previoﬁs studies of advanced wastewater treatment versus -
outfall relocation may need to be revisited. It is in the best interests
of the BCUA to monitor the activities of the HEP and participate in
the studies when necessary to insure that the regulatory agencies at
the state and federal level make informed and technically sound
decisions regarding tﬁe impacts of wastewater treatment plant
discharges on the New York/New J ersey Harbor system.

3.5.2 Infiltration and Inflow

Sanitary sewage flow has both a base and an infiltration/inflow (I/1)
component. The base sewage flow consists of wastewater discharged
to the collection system through building connections, such as
residential flow, industrial wastewater flow, and flow from
employment centers and commercial establishments. The 1/1

component originates as groundwater or surface runoff. Infiltration
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refers to groundwater that seeps into the sanitary sewer system
through poorly sealed joints or cracks in sewers and manholes.
Inflow is water discharged directly to sewer pipes from roof drains,
yard drains, catch basins, cooling towers and other sources including
storm water illegally diverted into sanitary sewers. While wet
weather exacerbates the problem of extraneous flows, a significant
portion of thé BCUA's typical flow is contributed by grouhdwater
seeping into the collection system through deteriorating pipes in
areas that have a high water table.

The BCUA regional sewer system was désigned with the capacity to
convey and treat the sanitary wastewater flows from the member
municipalities discharging or expected to discharge to the system.
The system was not designed to convey and treat exceptionally high
rates of I/I. Several times each year, generally during and after -
severe wet weather events, excessive I/1 is admitted by the municipal’
sanitary sewer systems. During peak wet weather periods, the I/1
flows are four to five times higher than the normal base sanitary
wastewater flow. These excessive I /Iflows overload the BCUA sewers

and treatment facilities and result in the discharge of untreated
~ wastewater to the area surface waters through overflows, which are

designated discharge points for untreated wastewater.

With the passage of the Federal Water Pollution Control Act of 1972,
the USEPA began to address the environmental and engineering
problems caused by excessive extraneous flows entering a sanitary
system. Wet weather induced 1/I creates peak flows many times
higher than normal base flows which frequently results in the
overflow of untreated sewage into surface waters or the backup of

sewage into building connections from pipes that do not have the
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capacity to convey extraneous flows. The Act established a grant
program for the upgrade and expansion of wastewater treatment
plants. As part of the program, funds were also administered for the
evaluation and mitigation of /1. The USEPA recognized that in some
systems treatment plant expansions might not be the most cost-
effective approach to treating peak flows.

The BCUA treatment plant expansion constructed in 1977 to
increase the treatment capacity from 50 mgd to 75 mgd was funded
largely with grants provided by the USEPA. As discussed previously,
the USEPA attached conditions to the grants which required the
BCUA to adiress various issues. One of the grant conditions
necessitated that the BCUA study the extent of the I/1 entering the
BCUA system and determine the cost-effectiveness of femediation.
The BCUA contracted Clinton Bogert Associates to perform an I/I .
study in each municipality served by the BCUA. The report
Infiltration/Inflow_Analysis and Sewer System Evaluation Report
which quantified the 1/1 discharged by each municipality was
submitted to the USEPA in 1981. An analysis of the cost and
benefits associated with reducing I/I in each municipality was
provided in the report Sewer m_Ev. ion Flow [
Report. This report, submitted to the USEPA in 1984, concluded
that the cost to the BCUA of significantly reducing I/I exceeded the
cost of constructing new facilities. However, the report recommended
that municipalities with high rates of I/I mitigate wet weather
induced I/I to reduce user charge fees. Very httle work was
performed by the municipalities to reduce I/I.

The BCUA operates four wastewater overflows in the collectlon
system and two overflows within the treatment plant. Each overﬂow
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is assigned a specific discharge number ‘by the NJDEP and is
regulated by the NOPDES permit issued to the BCUA. The overflows
listed in the permit are as follows:

#002- Untreated wastewater
discharge point at the
BCUA treatment plant.

 #003- '~ Untreated wastewater
discharge point at the
BCUA treatment plant.

#004- Overflow located at New
: : Bridge Road in Teaneck.

#005- Overflow located on the
Overpeck Valley Trunk
Sewer in Englewood.

#006- Overflow located on the
Overpeck Valley Trunk
Sewer in Englewood.

#007- Overflow located at Pink
Street Pumping Station
in Hackensack.

In 1990, the NJDEP modified the BCUA's permit to prohibit the use
of these overflows. While some of the overflows could be removed
from service relatively easily, the directive to close all overflows
immediately was a potential threat to the effective operation of the
treatment plant. The BCUA adjudicated this permit provision and
subsequently entered an Administrative Consent Order (ACO) with
the NJDEP on December 17, 1991 to systematically eliminate the
overflows.

As part of the ACO, remediations were designed for overflows #004-
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007 located in the collection system. Some construction has already
been initiated to eliminate these overflows at discharge points #005
and #007. Overflow #002 located at the BCUA treatment plant has
~ been sealed and is recognized as a closed overflow point by the
NJDEP. Remediation of the remaining upstream overflows at
discharge points #004 and #006 can only be accomplished at great
cost. Furthermore, the closure of the upstream overflows will
exaggerate the frequency and magnitude of the overflows expected to
occur at the wastewater treatment plant at discharge point #003

since these previously bypassed flows would now reach the treatment
plant in Little Ferry.

The ACO does not yet contain a deadline for the elimination of the
overflows. However, the ACO contains milestone dates by which -
certain study phases must be completed, with the expectation that
the studies will lead to a definite schedule for the overflow closures.
The remediation of the four upstream overflows will impact overflow
#003 at the wastewater treatment plant. Therefore, the closure of the
overflow #003 can only be accomplished by constructing a major
plant expansion to treat the previously bypassed flow, or by

significantly reducing the amount of 1/1 entering the aging sewer
system.

According to the NJDEP, the elimination of the overflows in the
collection system and at the treatment plant is the only acceptable
endpoint of the ACO. The approach chosen to achieve the
elimination of the overflows remains open to negotiation between the
NJDEP and the BCUA. If it is determined that reducing I/I is the

more cost-effective means of eliminating the overflows, some
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consideration must be given to the funding of this work, as federal
grants for I/I reduction projects are no longer available. The member
municipalities discharging to the BCUA own and maintain
responsibility for their collection systems. Previous studies have
indicated that many municipalities could significantly reduce user
charge fees to the BCUA by rehabilitating aging sewers, but very few
municipalities have voluntarily performed I/1 reduction work.
Therefore, if I/1 reduction is mandated by the ACO, the BCUA will be
forced to perform the sewer system remediation work within the

municipal collection systems.

The older sewer systems in the BCUA service area have the highest
rates of I/1. Therefore, the sewer systems in municipalities such as
Teaneck and Englewood would be 1/1 reduction priorities, whereas,
the newer systems in the Northern Valley municipalities would be low
I/1 reduction priorities. If the BCUA fﬁnds I/1 reduction projects in
a few municipalities through the user charges assessed from all the
municipalities, the argument could be made that some municipalities
are being required to subsidize other municipalities. Furthermore,
remediating I/1 in some areas will reduce the flows metered in the
sewer system, which will reduce the user charges assessed to that
municipality. The reduction of user charges to some municipalities
will shift the burden to the other municipalities, which may be seen
as unfair funding practice by the BCUA. While the final overflow
elimination program has not yet been inéorporated into the ACO, the
funding of I/I projects warrants consideration.

3.5.3 Combined Sewer Overflows

A combined sewer is a wastewater collection system which conveys
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sanitary wastewater and storm water through a single pipe to a
wastewater treatment plant. During dry weather, combined sewers
carry wastewater to treatment facilities. However, during storm
‘events, combined sewers may not have the capacity to convey the
increased flows to wastewater treatment plants, and the wastewater
is discharged untreated into surface waters, thus creating a
combined sewer overflow (CSO0).

The untreated domestic waste discharged through CSOs often
contains high levels of BOD, solids and pathogens. CSOs may also
contain toxic pollutants, such as metals, pesticides and petroleum
products from untreated industrial wastewater and urban storm
water runoff. Under the proﬁsiohs of the Clean Water Act of 1977,
CSOs are regarded as point sources of pollution and must be issued
individual control permits by the delegated permitting authority.
Since the pollutants discharged through CSOs have the potential to
degrade the surface waters receiving CSOs, the USEPA has
established a national program for CSO abatement. The primary
objective of the national CSO program is to meet water quality
standards and achieve the designated uses of surface waters by

eliminating, relocating or controlling CSOs that result in violations
of these standards.

Of the forty-six municipalities served by the BCUA, Fort Lee,
Hackensack and Ridgefield Park contain combined sewer systems.
The collection system within each municipality is owned and
operated by the municipality. Therefore, the BCUA does not bear the
responsibility for materials discharged Idirectly to the surface waters
of these municipalities through CSOs. The NJDEP currently
regulates CSOs through the issuance of NJPDES permits to the
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municipalities that operate CSOs. However, the complexity and
expense of CSO mitigation has become burdensome for
municipalities. It is possible that the regional sewerage authorities

in New Jersey may be delegated the responsibility of managing CSOs
in the future.

Municipalities that operate CSOs must demonstrate compliance with
minimum control sfandards. These minimum controls include the
prohibition of overflows during dry weather, the maximization of flow
dischérged to wastewater tréatment plants, the control of solid and
floatable materials in CSOs and the implementation of a monitoring |
program to evaluate CSO impacts on receiving waters. If the CSO
outfall in a particular location results in the failure of a receiving
water to meet water quality standards, the mitigation requirements
become more stringent. Even complying with the minimum controls -
‘requires extensive and, therefore, costly, study. In New Jersey, the
Sewage Infrastructure Improvement Act grant program administered
through the State Revolving Fund can provide for up to 90% of the
cost of CSO management projects, but most of the monies available
are distributed as loans.

If the BCUA becomes the delegated authority responsible for CSO
management and abatement, a decision needs to be made regarding
an appropriate mechanism for the funding of this work. Since the
CSOs in the BCUA service area are located in only three
municipalities, the BCUA may either choose to assess A,the costs
directly from the municipalities in which the CSOs are located or
distribute the burden evenly among all the municipalities served by
the BCUA. Both of these options have advantages and
disadvantages. While the BCUA is not yet responsible for CSOs,
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these issues warrant some consideration.

3.6  Other Regulations

The BCUA must comply with numerous other regulatory programs that are not
directly related to water pollution control. A description of some of the more
burdensome regulatory programs is provided.

3.6.1 Toxic Catastrophe and Prevention Act

The New Jersey Toxic Catastrophe and Prevention Act (TCPA) requires
that owners or operators of facilities that generate, manufacture, store,
handle, or use certain extremely hazardous substances develop and
implement sound management programs to protect against a
catastrophe resulting' from an accidental release of the hazardous
substances. Chlorine is one of the extremely hazardous substances
listed in the TCPA. Since the BCUA uses liquid chlorine as a
wastewater disinfectant, up to fifty one-ton containers ofliquid chlorine
may be stored on the premises at any time. Therefore, the BCUA must
comply with the TCPA regulations.

Pursuant to the TCPA, the BCUA has developed a comprehensive risk
management program for chlorine use and handling. The program
includes implementation of a detailed standard operating procedure for
chlorination, adherence to a preventive maintenance program for
chlorination equipment and performance of an annual safety review.
Extensive written procedures 'and records must be maintained for all
elements of the risk management program in conformance with the
TCPA record-keeping and reporting requirements; The BCUA is also
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‘required to institute a training program to teach BCUA personnel about
the hazards of chlorine and the e€mergency procedures which must be
followed in the event of an accidental release. The BCUA has appointed
an Emergency Response Team to coordinate all emergency response
activities, including communication with the local police, fire, rescue
and first aid squads. Emergency respénse drills are conducted at least

four times per year to train both employees and the Emergency
Response Team.

Maintaining an appropriate risk management program and complying
with the numerous TCPA requirements is labor intensive and costly.
Furthermore, the liability associated with an actual chlorine accident
is extraordinary. For this reason, the BCUA is considering the
elimination of chlorine use for disinfection. The use of ultraviolet
radiation for wastewater disinfection is becoming more common in the -
water pollution control industry as discussed previously in this report:
However, the use of ultraviolet radiation would require costly
construction and an increase in annual energy costs. The costs and
benefits associated with the use of ultraviolet radiation versus chlorine
for disinfection are under consideration by the BCUA. |

3.6.2 Clean Air Act

The passage of the Clean Air Act of 1970 resulted in the establishment
of air quality standards for the following six criteria pollutants:

Sulfur Dioxide
Nitrogen Dioxide
Ozone

Carbon Monoxide
Lead :
Particulates

DO 0N
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The USEPA refers to each of these air contaminants as "criteria"
pollutants Abecause numerical criteria were developed which describe
the thresholds of protection for public health and welfare. The USEPA
- estimated the existing level of these pollutants in regions, or air basins,
around the country. If a basin was found to have concentration levels
above the established air quality standards, then the area was
designated as a "non--attainment basin" for that pollutant. New J ersey
is located within a non-attainment basin for ozone.

Among the provisions of the Clean Air Act of 1970 was the requirement
that all stationary sources of the criteria pollutants, such as factory
smoke stacks, be issued permits to regulate the amount of pollution
emitted to the atmosphere. If an industry or facility has more than one
air pollution source on its premises, each individual source is issued an
emissions permit. The BCUA has numerous stationary sources of air-.
pollution at the wastewater treatment facility in Little Ferry and has
been issued approximately 20 air pollution emissions permits. These
Sources include the boilers, the methane flares on the anaerobic
digesters, and the air pollution control devices on the recently
constructed Sludge Dewatering Facility and Chemical Stabilization
Facility. These permits contain specific monitoring and reporting
requirements which must be carried out by the BCUA.

The passage of the 1990 Clean Air Act Amendments has forced the
BCUA to address some previously unforeseen air pollution issues. This
new legislation requires that states located within non-attainment
basins: for criteria pollutants mitigate the pollution problem or face
strict federal sanctions, such as the loss of federal highway
construction funds. New Jersey, as one of the states classified as non-
attainment for ozone, has been forced to address not only air pollution
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from stationary sources, but also the pollution from automobiles. The
state legislature passed the New Jersey Traffic Congestion and Air
Pollution Control Act in 1992 which mandates that employers with
more than 100 employees, including the BCUA, institute an Employee
Trip Reduction Program (ETRP) to reduce the amount of commuter
traffic clogging the roads and polluting the atmosphere. The BCUA is
currently developing an ETRP which may include incentives for car
pooling, such as transportation allowances, or a flexible work schedule
that allows certain svtaff to work longer hours per day for fewer days a
week. A good faith effort must be made by the BCUA to achieve the

ETRP goals or fines and penalties maybe imposed by the state. '

Another provision of the Clean Air Act Amendments of 1990 which may
affect the operation of the BCUA wastewater treatment plant in the
future is the establishment of a regulatory program by the USEPA to
control and reduce emissions of hazardous air pollutants. This
program is intended to reduce the exposure of the public to toxic air
pollutants which have the potential to cause health problems,
particularly cancer. Previous federal air pollution control regulations
addressed only seven air toxics. Rouﬁne emissions of 189 toxic
pbllutants are regulated under the new program. The regulations direct
states to identify major sources of air toxics, which are defined as
facilities that emit more than 10 tons per year of a single listed
compound or 25 tons per year of a combination of compounds.
Facilities identified as major sources must install the maximum

~ available control technology specified by the USEPA as the standard for
the industrial category.

The USEPA has identified municipal wastewater treatment facilities as
a potential source of hazardous air pollutants. Many treatment
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facilities receive discharge from industries and commercial
establishments that may contain compounds appearing on the list of
haza;dous air pollutants. These compounds may volatilize as the
wastewater is mixed and aerated during secondary treatment. While
it is unlikely that the secondary aeration tanks and other unit
processes at the BCUA wastewater treatment facility are emitting
hazardous air pollutants above the major source threshold levels, the
USEPA and the NJDEP may use conservative estimates of air emissions
to determine if the BCUA should be categorized as a major source.
Classification as a major source would require the BCUA to utilize
maximum available control technology. This may include control of
pollutants discharged to the wastewater treatment plant through the
Industrial Pretreatment Program, but could also require new
construction such as covers or air pollution control devices for the
secondary aeration tanks. The BCUA will continue to monitor these -
issues and take appropriate steps to implement necessary programs.
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4.0 Personnel

The BCUA employs a highly skilled work force to carry out the complex functions
required to operatek the wastewater treatment plant and insure compliance with
all state and federal regulations. The staff of the BCUA's Water Pollution Control
Division is organized into the Seven major departments listed below:

* Engineering

* Plant Operations

* Plant Maintenance .

* Field Operations

* Industrial Waste Control
* Laboratory

* User Charge

Engineering Department - The Engineering Department staff consists of a multi-
disciplined work force of civil, environmental, mechanical and electrical engineers
who handle the routine engineering necessary to maintain the BCUA's treatment
plant and collection system. Their responsibilities include the design of
modifications and alterations to the facilities, the management of construction
projects, the writing and issﬁance of Requests for Proposals, the overseeing of
consulting engineers, and the procurement of major purchases through the

bidding process. They also serve as an internal resource for other departments
requiring technical assistance.

Plant Operations Department - The Plant Operations Department staff manages
the operation of the equipment and facilities necessary to provide effective
wastewater treatment and to achieve consistent compliance with the NJPDES

105



permit effluent limitations. Operating personnel are present 24 hours per day,
seven days per week. The staff works on eight hour shifts, and each shift requires
the attendance of four operators; an assistant chief sewage plant operator, a
senior sewage plant operator, a vsewage plant operator and a sludge plant
operator. If the sludge dewatering and chemical stabilization facilities are in
operation, another sludge plant operator and sewage plant
attendant/weighmaster will alsd be present. Covering each of these positions 24
hours per day necessitates that Six personnel be assigned to each job title.

The operations staff is divided into three functional groups, designated as head
end, tanks and sludge. The head end operations group controls the main sewage
pumps, the blowers, the boilers and the €mergency generators. Their main
functions are to guarantee the pumping of the sewage and to insure the constant
supply of air, power and heat necessary to support the treatment process. The
tanks operations group operates the primary settling tanks, the secondary -

aeration tanks and the final settling tanks. This group is responsible for
monitoring the wastewater treatment process to remove the BOD and the
suspended solids in the sewage and to achieve compliance with the NJPDES
permit. The tank operators control the process factors that allow for the efficient
treatment of the sewage. They are also responsible for the pumping of pﬂmary
and waste activated sludge from the primary settling tanks and the final settling
tanks. The sludge group operatés the thickening, digestion, dewatering and
chemical stabilization of the sludge. This grdup controls the processes necessary
to process the sludge from a potential human health and environmental hazard
to a beneficial use product safe for ultimate disposal. The sludge processes must

be carefully monitored to efficiently and effectively meet the standards for
beneficial reuse. |

Plant Maintenance Department- The treatment plant maintenance staff maintains
and repairs the equipment so that the operations department has sufficient
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resources to treat the Séwage. The maintenance department consists of
subgroups designated as the machine shop, welding shop, buildings and grounds,
heavy maintenance, vehicle shop, electrical and chlorination. The BCUA
maintenance personnel are capable of servicing and maintaining a wide range of
- equipment such as turbines, generators, pumps, compressors, gear boxes, fans,
chillers, mixers, high voltage electrical switchgears and electronic equipment. The
- BCUA is capable of doing almost all maintenance in-house. This self-sufficiency
is necessary to guarantee the _eentinuous operation of the equipment and the
treatment of the sewage to meet the NJPDES permit.

Field Operations Department- The field operations staff maintains the wastewater
collection system, the pumping stations and the flow meters outside of the
treatment facility. Field personnel operate the Vactor Truck, which is used to
clean large diameter sewer lines, and' the TV Trailer, which is used to inspect the
sewer lines. They also maintain the pumps, the electrical equipment and the .
generators in the pumping stations. They clean the pumping station wet wells
periodically of grit and other debris. They also calibrate and maintain the meters
used to measure the flow from the member municipalities.

Industrial Waste Control Department - The Industrial Waste Control Depari:ment
administers the Industrial Pretreatment Program. The staff is comprised of
personnel trained in the various aspects of program implementation and
administration. Their responsibilities include the issuance of permits to
industrial wastewater dischargers, the monitoring and inspection of permitted
industries to verify compliance with permit limitations, and the initiation of
enforcement actions as required to prevent industrial user violations. The
Industrial Waste Control Department staff performs the technical evaluations
necessary to establish local discharge limitations to meet regulatory requirements
such as sludge criteria. This department manages a Pollution Prevention Program
that advises industries on waste minimization, and has developed an in-house
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waste mi_nirﬁization program. Other tasks assigned fo this department include
the management of the BCUA's NJPDES permit, air pollution permits,
underground storage tank permits, and stormwater permits, and all sludge
quality reporting required to comply with state and federal sludge programs.

Laboratory Department- The laboratory conducts the sampling and testing
necessary to control the treatment plant processes, calculate the user charges for
the member municipalities, monitor the'discharge of pollutants from industrial
permittees, and fulfill the monitoring and reporting requirements for NJPDES
permit compliance. The laboratory is certified by the NUDEP to the perform the
analyses listed in Table 4-1. Approximately 162,000 analyses are completed each |
year by the BCUA's laboratory. The eéquipment used in the laboratory includes
an atomic adsorption spéctrophotoineter for metals analyses, a gas
chromatographer/mass spectrophotometer for organic compound analyses, a
Microtox unit, and a total organic carbon analyzer. -

User Charge Department- The user charge group collects and analyzes the data
that is needed to calculate the annual charges to member municipalities. This
includes the weekly analysis of the 166 charts recovered from the collection
system flow meters and the BOD and suspended solids data obtained by the
laboratory. The data is compiled throughout the year, and at the end of the year .
the user charges are calculated. | |

A breakdown of the current number of employees in each of the seven
departments is provided in Table 4-2.
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Bergen County Utilities Authority
Water Pollution Control Division

Table 4

-1

BCUA's Laboratory Certified Parameters

Microbiology

Fecal Coliform
Enterococci

Pseudomonas Aeruginosa*
Limited Chemistry
Temperature

Turbidity

Specific Conductance
Dissolved Oxygen-Winkler Method
COD

Hydrogen Ion (pH)*
Acidity

Total Volatile Solids
Settable Solids-Volumetric
Organic Nitrogen

Nitrite

Nitrate

Orthophosphate as P
Total Cyanide

Sulfide

Chloride

Total Fluoride

Hexavalent Chromium

Surfactants
Total Dissolved Solids

Metals

Calcium (ICAP)*
Magnesium (ICAP)*
Sodium (ICAP)
Potassium (ICAP)*
Arsenic (ICAP)
Barium (ICAP)
Beryllium (ICAP)

Total Coliform
Heterotrophic Plate Count*

Temperature, Continuous Monitor*
Color

Dissolved Oxygen-Electrode Method
BOD(5 days and 20 days)
Hydrogen Ion-pH

Alkalinity

Total Solids

Suspended Solids

Oil and Grease

Ammonia Nitrogen

Total Kjeldahl Nitrogen
Phosphorus, Total as P

Total Organic Carbon

Hardness

Sulfate

Silica

Phenols

Chlorine Residual

Calcium (AA)
Magnesium (AA)

‘Sodium (AA)
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Arsenic (AA/GF)
Barium (AA/GF) ,
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Table 4-1 (Continued)

BCUA's Laboratory Certified Parameters

Cadmium (ICAP)
Chromium (ICAP)
Cobalt (ICAP)

Copper (AA/GF)
Iron (AA/GF)

Lead (AA/GF)
Manganese (AA/GF)
Thallium (AA/GF)
Molybdenum (AA/GF)
Nickel (AA/GF)
Silver (AA/GF)
Vanadium (AA/GF)
Zinc (AA/GF)
Antimony (AA/GF)
Aluminum (ICAP) -
Selenium (AA/GF)

Organics

Pesticides & PCBS (GC)
Base Neutrals, Acids & Pesti
Chlorinated Hydrocarbons (

Cadmium (AA/GF)
Chromium (AA/GF)
Copper (ICAP)

Iron (ICAP)

Lead (ICAP)
Manganese (ICAP)
Thallium (ICAP)
Molybdenum (ICAP)
Nickel (ICAP)

Silver (ICAP)
Vanadium (ICAP)
Zinc (ICAP)
Antimony (ICAP)
Tin (ICAP)
Aluminum (AA/GF)
Mercury (Cold Vapor)

cides (GC/MS)
GC)

* The BCUA has applied for certification for this parameter.
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Bergen County Utilities Authority

Water Pollution Control Division

Table 4-2

Current Number of Employees

Management/Technical Supervision
Engineering 10 -
Operations 1 11
Maintenance : 1 8
Field Operations 1 5
Industrial Waste 4 -
Laboratory 3 2
User Charge - 1
Total 20 27
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Workers

3
34
74
41

5
24

5
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5.0 Budget

The BCUA must develop an annual budget that is sufficient to carry out the
statutory and regulatory requirements under which it must opérate. The rates
developed by the User Charge Department must be adequate to fully fund the
budget. The Water Pollution Control Division staff prepares the budget, and it is
subsequently reviewed, modified and approved by the BCUA's Board of
Commissioners. The budget must be presented to the public for review at a
public hearing prior to final adoption by the Board of Commissioners. The budget
must also be submitted to the 'New Jersey Department of Community Affairs, .
Division of Local - Government Services for review and approval.

The three major components of the Water Pollution Control Division budget are

allocated administrative éxpenses, operating expenses and debt service.

Allocated Administrative Expenses - Allocated Administrative Expenses consist _
of the Water Pollution Control Division's share of the administrative costs
incurred by the BCUA. These administrative costs include the salaries and
benefits paid to the Board of Commissioners, the executive director, the chief
fiscal officer, data processing .personnel, and purchasing, finance and
administrative services staff, Other costs include the purchase of computers,
office supplies, mailings, and security. In 1995, the Water Pollution Control

- Division is responsible for 52.4%, or $3,532,249 of the Allocated Administrative
Expenses budget.

Operating Expenses - The Operating Expenses portion of the budget includes all

€xpenses necessary to operate and maintain the wastewater treatment plant
| facilities. Table 5-1 is a Summary of the 1995 budget for the Water Pollution
Control Division. The total operating expenses budget for 1995 are $32,457,781,
of which $16,101,081 is allocated for personnel costs and $16,356,700 is
allocated for other operating expenses. '
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Bergen County Utilities Authority

Water Pollution Control Division

Table 5-1

1995 WATER POLLUTION CONTROL DIVISION BUDGET

1995 Budget

Allocated Administration ‘ 3,532,249

Operating 32,457,781

Debt Service 15,048,154

Total ‘ 51,038,184
Operating Budget

Personnel Costs

wmﬁmmmm

Engineering 647,622 .- 173,982 821,604
User Charge -- . 71,395 225,336 296,731
Field 62,027 337,108 1,586,553 1,985,688
Laboratory 140,563 143,519 1,231,629 1,515,711
IwWC 206,761 -- 346,256 553,017
Operations 70,205 826,703 1,634,261 2,531,169
~ Maintenance 87,491 579,169 3,820,486 4,487, 146
Benefits ' ' ' ' 3.910.015

Total Personnel 1,267,713 1,957,894 8,965,459 16,101,081

Non-Personnel Costs

Professional Services

Consulting Engineer 1,550,000
Legal : 260,000

1,810,000
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Table 5-1 (Continued)

1995 WATER POLLUTION CONTROL DIVISION BUDGET

Other Expenses

Training 15,000
Water ' 100,000
Telephone 85,000
Safety & Uniforms 275,000
Permits 525,000
Technical Operations ' 165,000
Insurance : - 521,200
Safety Vehicle ‘ ‘ 80.000
: 1,766,200
Operations
Electric 2,850,000
Oil & Natural Gas 80,000
Chlorine 230,000
Polymers . 775,000
Lime : 1,700,000
Ferric Chloride : 150,000
Potassium Permanganate 200,000
Sludge Disposal 4,000,000
Solid Waste Disposal 330,000
Chemical Waste Disposal - 15.000
10,330,000
Maintenance
Outside Services 100,000
Parts and Supplies 1,411,500
Auto and New Vehicles 177.000
' 1,688,500
Field
Electric _ 238,000
Parts and Supplies 119,000
Hydrogen Peroxide . 75,000
432,000
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Table 5-1 (Continued)

1995 WATER POLLUTION CONTROL DIVISION BUDGET

Laboratory

Outside Analysis _ 135,000

Supplies ‘ 195,000
330,000

Total Non-Personnel ) 16.356.700

Total Operating | : 22,457,781
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Debt Service - The debt service portion of the budget covers the expenses
necessary to reimburse the bond holders for the principal and interest on the

. Water Pollution Control Division's debt. The debt service for 1995 is
$15,048,154.

The 1995 Water Pollution Control Division budget is depicted in Figures 5-1
through 5-11. The three major budget components are illustrated in Figure 5-1,
and a detailed total budget is illustrated in Figure 5-2. The operating expenses
budget is depicted in Figure 5-3. Figures 5-4 and 5-5 present the total personnel
costs and the total non-personnel costs, respectively. The individual department
budgets for the Operations Department, Maintenance Department, Field
Operations Department, and Laboratory Department are presented in Figures 5-6
through 5-9. Also depicted is the breakdown of the numbers of employees in each
department in Figure 5-10, and a breakdown of the personnel costs by personnel
category in Figure 5-11. | |

Table 5-2 presents a summary of the revenues collected to cover the 1995 budget.
A review of this information reveals that most of the Water Pollution Control

Division costs are recovered from user charges.
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BERGEN COUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

ALLOCATED ADMINISTRATION (6.9%)

DEBT SERVICE (29.5%)

FIGURE 5-1
OVERALL BUDGET

OPERATING EXPENSES (63.6%)

- TOTAL BUDGET = $51,038,184




BERGEN COUNTY UTILITIES AUTHORITY
- 1995 WATER POLLUTION CONTROL BUDGET

FIGURE 5-2
TOTAL BUDGET

. LABORATORY (4.6%
> INDUSTRIAL WASTE CONTROL (1.4%)

ADMINISTRATION (6.9%)

USER CHARGE (0.8%)
FIELD OPERATIONS (6.0%)
ENGINEERING (2.1%)

CONSULTANTS (3.5%)
OTHER (3.5%)

DEBT SERVICE (29.5%)

'TOTAL BUDGET = $51,038,184
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BERGEN C'OUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

FIGURE 5-3
TOTAL OPERATING BUDGET

OTHER EXPENSES (5.4%) LABORATORY (1.0%)

OPERATIONS (31.8%)

PERSONNEL (49.6%)

FIELD OPERATIONS (1.3%)
MAINTENANCE (5.2%)

PROFESSIONAL SERVICES (5.6%)

TOTAL OPERATING COSTS = $32,457,781
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BERGEN COUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

FIGURE 5-4
TOTAL PERSONNEL COSTS

LABORATORY (12.4%)

' MAINTENANCE (36.8%)

OPERATIONS (20.8%)
USER CHARGE (2.4%)

PERSONNEL COSTS = $16,101,081
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BERGEN COUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

_ FIGURE 5-5
TOTAL NON-PERSONNEL COSTS

MAINTENANCE (10.3%)
OTHER EXPENSES (10.8%) — <&
FIELD (2.6%)

PROFESSIONAL SERVICES (11.1%)
s~ LABORATORY (2.0%)

OPERATIONS (63.2%)

NON-PERSONNEL COSTS = $16,356,700




BERGEN COUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

FIGURE 56
OPERATIONS DEPARTMENT BUDGET

SLUDGE DISPOSAL (29.3%)

(44!

POLYMER (5.7%)
OTHER CHEMICALS (2.6%)

LIME (12.4%)

ENERGY (21.4%)

~CHLORINE (1.7%)

- TOTAL OPERATIONS COSTS = $13,674,452




XA

BERGEN COUNTY UTILITIES AUTHORITY
- 1995 WATER. POLLUTION CONTROL BUDGET

FIGURE 5-7
MAINTENANCE DEPARTMENT

VEHICLES (2.3%)

~OUTSIDE SERVICES (1.3%)
PARTS/SUPPLIES (18.5%) -

N

PERSONNEL (77.8%)

TOTAL MAINTENANCE COSTS = $7,614,532
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BERGEN COUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

 FIGURE 5-8
FIELD OPERATIONS DEPARTMENT BUDGET

HYDROGEN PEROXIDE (2.5%)

ELECTRIC 7.8%)
‘ PARTS/SUPPLIES (3.9%)

PERSONNEL (85.9%)

TOTAL FIELD OPERATIONS COSTS = $3 055,020
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BERGEN COUNTY UTILITIES AUTHORITY
1995 WATER POLLUTION CONTROL BUDGET

- FIGURE 5-9
TOTAL LABORATORY DEPARTMENT BUDGET

-PERSONNEL (85.8%)

TOTAL LABORATORY COSTS = $2,330,553
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FIGURE 5-10 -
NUMBERS OF WORKERS

LABORATORY (26) DUSTRIAL WASTE CONTROL (9)
....... s N NN FIELD OPERATIONS (43)

ENGINEERING (13)

OPERATIONS (48)
USER CHARGE (6)

TOTAL NUMBER OF WORKERS = 233
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FIGURE -1
PERSONNEL CATEGORIES

UNION (73.5%)

PERSONNEL COSTS = $1 6,101,081




Table 5-2
1995 WATER POLLUTION CONTROL DIVISION REVENUE

User Charges $48,287,646
Retained Earnings $2,000,000
Other Operating Revenues - $600,000
Non-Operating Revenues $150,538
Total ' $51,038,184
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6.0 User Charge System

6.1 Introduction

~ The BCUA's User Charge System consists of two components. The first
component, referred to as Tier I, is a system for collecting the charges necessary
to fund the BCUA budget. The second component, referred to as Tier II, is

intended to notify users of the System of the proportion of their taxes that funds
~user charges. '

6.2 Tier I User Chargers

The BCUA's Tier I User Charge System develops the rates and charges that each
user of the system must pay to fund the BCUA's annual budget. The BCUA does
‘notdirectly charge individual residences, commercial establishments orindustries -
for sewer user charges. Instead, the BCUA charges the member municipalities
who in turn assess the charges from their users in the municipalities. Most
member municipalities collect these charges through municipal taxes, although
a few municipalities such as Paramus, South Hackensack, Moonachie and
Emerson have 'separate sewer charges. Some large industries that are connected
to the BCUA system are directly billed by the BCUA. There are also a number of
small commercial establishments connected to the BCUA system which are billed
_ directly by the BCUA or whose flow is added to the total flow of the municipality
in which they are located. The BCUA serves 46 municipalities, 2 municipal
Sewerage authorities, 4 industries and 17 direct billing customers. Collectively,
all users of the system are known as subscribers. Table 6.1 lists the user charges
assessed for all subscribers in 1995, |

129



Bergen County Utilities Authority
Water Pollution Control Division

Table 6-1

1995 Service Fees

Subscriber

Bergenfield
Bogota
Carlstadt
Carlstadt S.A.
Cliffside Park
~ Closter
Cresskill
Demarest
Dumont -
East Rutherford S.A.
East Rutherford
Emerson
Englewood
Englewood Cliffs
Fairview
Fort Lee
Hackensack
Harrington Park
Hasbrouk Heights
Haworth '
Hillsdale
Leonia
Little Ferry
Maywood
Montvale
Moonachie
New Milford
Northvale
Norwood
. Old Tappan
Oradell
Palisade Park
Paramus
Park Ridge
Ridgefield
Ridgefield Park
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1995
$1,941,907.84
$528,623.34
$637,661.77
$485,801.21
$305,384.37
$635,222.06

$585,428.12
$240,445.81

- $1,276,439.61

$723,313.05
$841,790.24
$494,956.72 -
$2,714,670.60
$773,818.90
$926,971.99
$3,439,650.47
$4,260,480.88
$256,287.58
$965,080.72
$230,995.02
$680,492.91
$644,986.68
$821,921.44
$1,346,493.50
$721,298.51
$880,237.94
$1,063,936.74
$497,828.34
$444,470.10
$19,997.76 .
$640,338.18
$1,185,674.57
$2,332,007.99
$547,346.51
$1,288,017.19
$806,447.41



Table 6.1 (Continued)

1995 Service Fees

Subscriber

River Edge

River Vale

Rochelle Park
Rutherford

South Hackensack
Teaneck

Tenafly
Teterboro
Washington Twsp.
- Westwood
Wood-Ridge
Woodcliff Lake
Con-Rail
Del Val Realty
Edward Williams College
Edax Realty
Glass Gardens
H.M.D.C.
Leachate
Lowe Paper
Macy's Northeast
N.T. Hegeman
NJ Turnpike
PSE&G
PSE$G Generating
~ Pfister =
Port Authority - Johnson
Riverside Square
Trans World Music
Transport of NJ

United Water N.J.

‘Total
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1995

$716,505.37
$612,676.76
$499,604.63
$767,299.33
$575,346.07

$3,318,055.63

$992,754.08
$280,233.01
$584,615.50
$867,707.63
$484,353.28
$398,696.41
$939.05
$1,878.09
$5,611.67
$651.05
$504.10
$644.81
$85,658.81
$628,322.14
$232.51
$17,358.52
$10,962.65
$1,156.73
$5,634.08
$438,804.25
$4,402.12
$43,505.19
$180.94
$5,025.36
$746,342.65

$48,287,645.94



The BCUA's user charges are based on the quantity and the quality of the
wastewater discharged by each municipality, or other users. The three
parameters utilized to calculate the user charges are flow, BOD and suspended
solids. These parameters were specified by the regulations codified at 40 CFR
Part 35, which require that recipients of federal grants collect user charges
equitably. The BCUA must adhere to these requirements since the Water
Pollution Control Division received grants for the construction of sewerage
facilities during the 1970s and 1980s. |

Prior to the adoption of the 40 CFR Part 35 regulations, the BCUA collected its
charges based solely on flow. The regulations required that BOD and suspended
solids also be used to determine the charges. While the regulations required that
operation and maintenance charges be collected using BOD and suspended solids
as part of the assessment, debt service charges could continue to be collected on
the basis of flow. As the BCUA's budget contains both operating and debt service °
components, it was simple to apply the federal regulations only to the operating
budget and continue to collect debt service based on flow.

The BCUA does not collect its Charges in the same manner as a potable water
supplier or electric utilify, which determine their rates for a particular year and
then charge the users that rate for the service provided during that year. Rather,
the BCUA collects its charges for the current budget based on the flow received
during the previous year. As.an example, the BCUA's 1995 user chargers are
based on 1994 flows. Thus, the municipalities using the BCUA system are aware

of their user charges at the beginning of the year and may budget accordingly to
cover those charges. |

The BCUA determines the flow for each user of the system through the use of flow
meters and data recorders located at 166 metering sites. The flow data is
continuously recorded on circular charts. Data may be stored on each chart for
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one week before the chart must be changed. Each chart is reviewed for accuracy
by comparing the ﬂow pattern to previous charts and to the total flow historically
received at that location. If any discrepancies are perceived, adjustments are
made to the total flows or meter maintenance personnel are notified to check the
meters for accuracy. In addition, all meters are calibrated once every three
months. During the year municipalities are provided with flow reports which
indicate the 'variability of their flow in comparison to the previous year.

The BOD and suspended solids cannot be continuously measured as there are
currently no analytical instruments that can perform this function accurately.
Therefore, the BOD and suspended solids concentrations at each meteﬁng
location must be determined through a sampling program. Each metering site is
sampled throughout the year according to a schedule which insures that a
sufficient number of samples are taken at each location to calculate the user
charges fairly and accurately. The number of samples obtained at each site varies -
according to the amount of flow through the meter, (the more flow, the more
samples), and the variability of the flow, (the greater the range of BOD and
suspended solids, the more samples). In addition, municipalities with large
industrial contributions are sampled on weekends to quantify changes in

production that may affect the BOD and suspended solids loadings at these
locations.

Over three thousand samples for BOD and suspended solids are taken each year
for the user charge system. Due to sampling anomalies, not all data are used.
If the results obtained for a site are unusually higher or lower than normal, as

determined by statistical calculations, they are not used in the determination of
the charges. ’ -
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Once the budget has been established and all flow, BOD and suspended solids
data have been collected and analyzed, the user charges for each subscriber are
determined according to the following calculations:

FLOW CHARGES -
$= % X rating B riber Fl

"~ Total Flow
BOD CHARGES - _ :
$= 250X Operating Budget X Subscriber BOD

Total BOD

SS CHARGES -
$ = 9 . r B Ti li

-~ Total Suspended Solids
DEBT SERVICE CHARGES -
$= D vi riber Flow
. Total Flpw

The sum of the above is the total charge to the subscriber.

The BCUA has estimated that 50% of the operating budget is attributable to flow,

25% to BOD and 25% to suspended solids. Thus these factors appear in the user
charge calculations presented above,

The BCUA is required by law to establish rates for the unit cost of providing

wastewater treatment. The rates are established for treating flow, BOD and
suspended solids according to the following calculatioris:
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Flow Rate -

$ = 9 rating B
MG Total Flow
BOD -

B = 25% X rating B
klbs . Total BOD

SS -

$ =  250% X Operating Bu:
klbs Total Suspended Solids

Debt Service -

$ = Debt Service
MG Total Flow

Where MG = Million Gallons and Klbs = 1000. Ibs.

It is evident that the operating and debt service charges are effected by the total
flow received and thus in wet years the rates will drop and in dry years the rates -
will rise. A falling rate may not translate into a lesser charge for a subscriber as

a subscriber's flow may increase in relation to the flows discharged by other
subscribers. |

A better indication of the degree to which a subscriber's charges are changing is
a ratio referred to as the percent distribution, calculated as follows:

PD =

Total Flow
PD = bscriber B

Total BOD
PD =

Total SS

Where PD is the percent distribution of each parameter.
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The percent distribution more accurately reflects how a subscriber's charges will
vary with changing quantities of flow, BOD and suspended solids. As this percent
distribution goes up. so do the charges and vice versa.

6.3 Tierll

The purpose of the Tier II System is to notify each individual user of the system
of the portion of their municipal taxes that is allocated to the BCUA charges when
municipal taxes are uSed as the .basis of collecting BCUA charges. The
information is calculated by the BCUA and is printed on the tax bills sent to the

taxpayers by the municipality. |

In é.ddition the Tier II System also determines if Significant Industrial Users
(SIU's) and tax exempt properties within a municipality that collects its sewer user
charges from municipal taxes are paying their fair share of the sewer user -
charges. The BCUA determines how much each industry and tax exempt user
contributes to local municipalities sewer user charges and provides this
information to the municipality. If the sewer user charge for an industry exceeds
its taxes then the ‘municipality must collect this additional amount from the
industry. Tax exempt properties rhay be charged by the municipality for their

Seéwer user charges. The BCUA collects no additional revenue from the Tier I
System.

136



CONSUA FING




Clinton Bogert Associates

2125 Center Avenue, Fort Lee, N.J. 07024
- 201-944-1676

" PARTNERS - PRINCIPAL ASSOCIATES
Ivan L. Bogert 7 Johannes deWaal .
l Herbert L. Kaufman ) Francis J. Dobrowalski
PRINCIPALS v O GNEERS ' Daniel S. Greene
Wayne Eakins .

John H. Scarino

Ignaz Rottenbucher
William Wheeler

- March 15, 1984

Bergen County Utilities Authority -
Post Office Box 122
Little Ferry, New Jersey 07643

Re: RERC Joint Meeting
Sewer System Evaluation Report

Gentlemen:

In accordance with the terms of our Contract and in compliance with
the Rules and Regulations of the USEPA and NJDEP, we are herewith trans-
mitting the Sewer System Evaluation Report for the Rutherford-East
Rutherford-Carlstadt Joint Meeting (RERC-JM). This Report includes the
results of the authorized Inflow Investions and Flow Isolation meterings
along with pertinent material which updates the 1977 RERC-JM Facility
Plan. Specific sewer reaches with excessive infiltration rates are
identified, as are specific sources of inflow which may be eliminated
cost effectively. A program to reduce the I/I, primarily by testing and

- sealing sewer-joints;, is-recommerded.-- The cost-effectiveness of muni- S
cipal or RERC-JM 1mplementat10n ‘of "the recommended” program “fgTalge o e

analyzed.

are ready to continue to assist in implementing the RERC-JM Extension
Project.

Very truly yours,

CLINTON BOGERT ASSOCIATES

Jl‘ o /L/W/A/[

. Ivan L. Bogert 0@ E.
NJ License No. 6341

ILB/DHH:pm
Enclosure

cc: Bergen County Utilities Authority (4)
Stephen P. Sinisi, Esq.
Mr. Thomas Varro, NJDEP, w/2 encl.
USEPA, w/encl.

l We thank you for the opportunity to participate in this project and
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